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BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS 
BY THE DEPARTMENT OF DEFENSE, 1977 



TUESDAY, MARCH 8, 1977 

U.S. Senate, 

Subcommittee on Health and Scientific Research 

of the Committee on Human Resources, 

Washington, D.C. 
The subcommittee met, pursuant to notice, at 10:07 a.m., in room 
4232, Dirksen Senate Office Building, Senator Edward M. Kennedy 
(chairman of the subcommittee) , presiding. 
Present : Senators Kennedy and Schweiker. 

Opening Statement of Senator Kennedy 

Senator Kennedy. The Health Subcommittee will come to order. 

In 1975 the Senate Health Subcommittee learned of serious deficien- 
cies in the Defense Department's efforts to protect the human subjects 
of drug research. In 2 days of hearings, it was learned that consent 
forms were largely inadequate, that human experimentation review 
boards rarely met, that unwitting members of the civilian population 
had been test subjects, and that the Food and Drug Administration 
had inappropriately given up its responsibility for assuring that drug 
test subjects were fully protected. Today, we will learn w T hat has been 
done in the ensuing 18 months to correct that situation. 

We have also learned, for the first time, the extent of the Depart- 
ment of Defense activities in biological warfare. We will focus pri- 
marily on the biological warfare research program and the protection 
of witting and unwitting subjects of that program. 

Recent revelations of simulant, open-air testing in civilian a v eas 
have alarmed many neople. Their concern extends beyond the safety 
or hazards presented by the test organisms, however it goes to the 
heart of what a free society is all about. Should a democratic people 
cede to its Government the full responsibility of determining when 
secret tests on unwitting subjects aro necessary to protect the Nation's 
security? How can public accountability be maintained when secrecy 
is a legitimate and necessary component of research on human 
subjects? 

I intend to reintroduce legislation next week to extend the juris- 
diction of the National Commission for the Protection of Human 
Subjects of Biomedical and Behavioral Research to cover all Federal 
departments and agencies. Similar legislation passed the Senate last 
year by unanimous consent. It died in the House of Representatives. 
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I believe the National Commission has earned the trust and respect 
of the American people, It has issued recommendations on fetal re- 
sea rcli and research on prisoners which has earned it the respect of 
scientists and laymen alike. I believe it is time for a nation with a 
scientific capability ^seeond to none to develop a uniform, national 
program for the protection of human research subjects second to none. 

It is important, however, that the two subjects not be confused. 
The protection of subjects of research is a different problem than the 
decision as to whether or not to do the research at all. The two are 
related but not identical. I believe it is legitimate for the public to 
participate in both types of decisions. 

In biological warfare, public suspicions about tests on unwitting 
subjects should not cloud public determinations about whether defen- 
sive biological warfare research is necessary at all. It is conceivable 
that had there been less unnecessary secrecy and more public input, 
tests on unwitting subjects might have been prevented while tests on 
witting volunteers might have been increased. 

The public cannot and will not support what is does not understand 
and what it learns by expose. The interests of national security might 
have been better served by more public understanding and less 
concealment. * 

Before recognizing my colleague, Senator Schweiker. who has been 
so interested in this subject and has been so helpful to this subcom- 
mittee in both fashioning these hearings and focusing the attention 
on this issue, I want to say how much we appreciate the cooperation 
of the Department of Defense in these hearings today. There are a 
number of public policy issues that are raised by all this subject 
matter. 

Our interest and the interest of this committee has been in the pro- 
tection of the human subjects of our American civilians and in insur- 
ing the adequacy of that protection, the consent, and in fashioning 
the legislation to try and insure that that would be the case. 

We have good legislation. We were interested in extending that 
legislation to the Department of Defense last year, and I am sure 
Senator Schweiker remembers that when we had the representatives 
of the various service organizations, all of them without exception 
supported the extension of that legislation to include the Department 
of Defense, but had to take a position negative to that because of some 
order of OMB, which we were never able to quite rationalize or justify 
or feel was warranted. 

I find in my direct conversations with Secretary Brown an extremely 
positive and constructive attitude in this subject matter. 

We realize you cannot at this time indicate a specific position on 
this since legislation is not before the committee. It will be introduced 
next week. 

I can tell you how helpful your comments today will be in assisting 
us to achieve and accomplish our task and our job. 

I further note that matters which he presented this committee go 
back many, many years. In tracing the history of development of this 
program, we find actions taken by those individuals involved in na- 
tional security took place during the period of the fifties and sixties, 
and therefore we are really catching up in terms of history. I want to 
commend the Department for presenting this information to us in the 
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way that you will this morning and for the cooperation that you have 
with this issSe m pmg US ' assistin g us > t0 reaUy come to grips 

We will have the open session at the start of the hearing. There are 
some matters which are classified. We will have that in a closed session 

1 hen we will work with the Department in trying to reveal as much 
of the hearing reC ord as we possibly can for the public. I am completely 
satisfied that the thrust of this whole program will be laid out fortius 
public today. I want to recognize Senator Schweiker at this time. 

(Senator N hwkikkk. Thank von. M\\ Chairman. 

I am glad to have the opportunity to join in this hearing into the 
conduct of biological and chemical warfare testing by the Department 
ot Defense. I was deeply disturbed by published reports that the Armv 
bad run tests m populated areas of the United States, apparently ex- 
posing large numbers of Americans to potentially dangerous* sub- 
st a nces si nre the Health and Scientific Research Subcommittee has a 
responsibility to take the lead in issues of research ethics and to pro- 
tect the human subjects of research. I felt it necessary and appropriate 
tor us to have hearings on the important issues raised by this testing 
Program, and I want to thank Senator Kennedy for agreeing to my 
request lor these hearings. * 

I also appreciate the work that the Department of Defense has put 
into the report released this mottling. This is a positiye and construc- 
tive stop, and it will be most useful to us in drafting new legislation 

thl V k ?" r F 1,nar .y interest is looking ahead, developing policies for 
new legislation rather than unnecessarily rehashing the past, but I 
think also we can learn from the past. So I intend to review this report 
very carefully. 1 

This is not the first time we hare heard testmony on the propriety of 
Department of Defense research aetiyities and the use of human sub- 
jects , and I intend to examine the report and today's testimony closely 
in light of what we heard before. 

Many serious questions haye been raised, particularly \ n regard to 
the biological simulant tests which haye been widely reported in the 
press. Medical experts haye told us that the Army was using simulant 
agents— liye organisms which we know can infect human beings— in 
places like the New York subway system. There have been tests in my 
home State of Pennsvlvaniar-in Mechanicsburg, in the Kittatinny and 
1 nscai^ra Tunnels on the Pennsylyania Turnpike and along Pennsyl- 
vania Mate Highway 10, Sonic experts haye told me that the Army 
continued to use a certain bacterium long after it was known to cause 
infection. Officials from the Center for Disease Control haye stated 
that many better alternates to the known pathogenic fungus Asper- 
giUus fwmgatw exist. It has been suggested that the fact that the 
organisms used as simulants do naturally occur in the environment 
S,2fiM 1 insure . their ^ety-in fact, because they are normally 
ieg ulatecl by the environment, their efforts may I* harder to detect 
ana control. 

There may be honest disagreement about whether or not a substance 
is dangerous— and about when we can expect researchers to know about 
the potential danger. Perhaps more openness is needed, particularly 
in the biological area since we have renounced use of biological warfare 
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under any circumstances, to ensure that all available expertise in the 
public and private sector is brought to bear in each testing decision. 

One thing seems clear: it is very risky indeed to assume that any 
living organism, reduced to germ warfare size and released in a popu- 
lated area, is actually, theoretically, ever safe. 

Another problem which arises in connection with any open-air test- 
ing is the problem of containment of any agent, be it a live organism, 
a chemical agent or simulant, or an anticrop or antianimal agent. Even 
though the spray may be in a confined, nonpublic area, how do we 
stop downwind effects and leakage? If anticrop and antianimal agents 
are tested in the open air, how can we be absolutely certain that nothing 
will get into our food supply? 

I am looking forward to full disclosure of the extent of this pro- 
gram, the reasons for it, and the chain of responsibility involved. I 
would like to know how many tests there were and how controls were 
exercised, especially since it now appears that many tests were per- 
formed all over the country and some tests were done by private con- 
tractors. I want to know what justification there was for this endan- 
gering of the public health and apparent disregard of individual 
human rights. How was the need to do these experiments — if there 
was a need — verified for each individual test proposed? What followup 
was there on possible infections ? 

Perhaps most importantly, have the tests ended? If so, could they 
start up again? 

All these questions are vital as we attempt to come to grips with 
the key issue in these hearings — the use of Americans as unwitting 
human subjects for open-air germ warfare testing conducted in the 
public domain by officials of our own Government. 

Since the original news reports appeared, my office has received a 
number of letters from people who want to know if our own Armed 
Forces, charged with protecting us, could have injured them or their 
loved ones through indiscriminate open-air testing with disease-pro- 
ducing agents. Ihey do not like the idea that they may have been 
guinea pigs in germ warfare experiments. In most cases, there is no 
reason at all to believe that the tests are implicated in these illnesses, 
and of course no direct proof exists. But I think it is tragic that in a 
free country like ours these sorts of questions have to occur to people 
at all. The American people have a right to know what is going on 
around them, and I hope this hearing will help resolve their lingering 
doubts. 

Lastly, it is my understanding that in the near future we will have 
another day of hearings, at which time distinguished medical and sci- 
entific experts can offer their observations on this program. 

Thank you, Mr. Chairman. 

Senator Kennedy. Thank you very much. Senator Sehweiker. 

Well, I think you understand now, as I know you do, Secretary 
Miller, what our interests are. We will proceed now with your 
testimony. 

If you will introduce your associates, we will start out on your 
testimony. 
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STATEMENT OF EDWARD A. MILLER, ASSISTANT SECRETARY OF 
THE ARMY FOR RESEARCH AND DEVELOPMENT; ACCOMPANIED 
BY BRIG. GEN. WILLIAM S. AUGERSON, ASSISTANT SURGEON 
GENERAL FOR RESEARCH AND DEVELOPMENT; AND LT. COL. 
GEORGE A. CARRUTH, STAFF OFFICER, CHEMICAL AND NUCLEAR 
BIOLOGICAL CHEMICAL DEFENSE DIVISION, OFFICE OF THE 
DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS 

Mr. Miller. Thank you very much, Mr. Chairman and Senator 
Sehweiker. 

We appreciate the opportunity to appear before you today to pre- 
sent testimony concerning the Army's biological and chemical warfare 
programs. 

With me today on my right are Brig. Gen. William Augerson, 
Medical Corps, U.S. Army, who will testify on the human testing 
portion of the Army's program, and on my left is Lt. Col. George A. 
Carruth, who has spent the past 2 months assembling the report you 
have before you on the history of the Army's biological warfare 
program. 

I would like first to take a few minutes to present some of the 
history of the Army's program on biological warfare. 

It began in 1941 when the National Academy of Sciences, due to 
national concern, appointed a committee to make a complete survey 
of biological warfare (BW). In February of 1942, the committee 
completed its efforts and reported that BW as a weapon was not 
only feasible but that appropriate steps should be taken to establish 
a B W program for this country. 

In August 1942, l J resideni Roosevelt approved the formation of 
the War Research Service (WES), with George W. Merck, of the 
prominent Merck pharmaceutical firm, as its Director. 

The first task undertaken by the War Research Service was the 
development of defensive measures against possible BW attack. 
Shortly after program inception, the WRS concluded that essential 
knowledge could be developed only with larger scale developmental 
operations. 

In November 1942, the WRS requested the Chemical Warfare Serv- 
ice of the Army— which was redesigned the Chemical Corps in 1946— 
to prepare to assume responsibility for a large scale research and 
development program. 

In 1944, the War Department, specifically the Chemical Warfare 
Service, was assigned total responsibility for the U.S. BW proorarn 

It became obvious early in the program that the United States 
was behind other nations in its chemical and biological warfare 
capabilities. 

Senator Kennedy. Can you tell us where we are today, Mr. Miller 
on that question? 

Mr Miller. I can comment first on chemical warfare capability. 

I think that we have an aggressive defensive program «r 0 ino- o n 
in the Army with respect to protective clothing, masks, detection de- 
vices and so forth. I think that we are behind the Soviet Union in 
terms of capability to use chemical agents offensively. 
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T think that wc are perhaps behind in some respects having to do 
JlSlBmffSi de e co P n t an/nation. The M-g^^S 
know about concentrate on large-scale ^tW^fXiTH and 

respec'to hnmunLtion, with respect to protective clothmg, masks, 
^SffiC^E^ other countries now that are doing 

JE^feMiS to the best of our knowledge m both chemical 
Rn ^til::i^H^ vou made any assessment as to the nature 

JpmSB inspection and insurance that these stockpdes have m 

^nZ^K^zt. What significance do you draw f rom that, or can 

y WttK that I would draw with respect, 
firSt to c hSal warfare is that the Soviets clearly intend to ma.n- 
f„Tn an S capability, an ability to fight a war m a chemical 

en with m reSpect to biological warfare I have great concern that we 
are^ m die to confirm that they have in fact destroyed biological 
™t Tcanable of being used on a large scale in an offensive way. 
0?K^4)v. four testimony is they may hay,.. I hey .nay have 
deSrovcd these a^n.s. I.ut you have no evidene, that they have' 

Slffi&&^?wffi«« vou tell us about the defenses that are 

•ftroS^L p«*ent time comprise* esae^ 
allv two element' . One is with respect to medicine, in wh.eh we are do- 
inl SicTresearch on the efforts of various known agents and the 
m - " i which is devoted to development of Mheftn 

S^SS«helttei and protective elotlun^r. Tins 18 of course 
fe&^Seteeda of the military;. It is focused on the needs of the 
Army as opposed to general populat ion. 
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Senator Kennedy. Could you go one step back, and could you give us 
what your assessment is about whether biological warfare is a usable 
and effective weapon at the present time* 

Mr. Miller. We believe that biological warfare could in fact be an 
effective weapon. There have been times, you may have read in our 
report in the past, where some question as to whether biological war- 
fare would in fact be effective. Our present feeling is that it could be 
effective unless we are well protected against it. 

Senator Kennedy. We are really talking about a wide variety of 
different organisms or mechanisms under biological warfare, are we 
not? 

Mr. Miller. Yes; we are. 

Senator Kennedy. I think it is important to understand whether 
this is a real or potential problem, and I think we can put it into some 
historic context, and then understand what steps were being taken to 
try to deal with it. That is what we are really trying to shape here. 

Just briefly, if you could, give us the parameters of the type of 
danger we are talking about, what we are talking about in layman's 
language, so that the people can understand what we are referring to. 

Mr. Miller. Let me ask General Augerson from the standpoint of 
medical and biological. 

Senator Kennedy. AVe want to establish this and then move on 
quickly. I think it is important that we get this. 

General Augerson. If I might drop back to the question about is 
biological 

Senator Kennedy. Bring the mike closer to you. 

General Augerson. Before referring to the conscious work of men, 
nature has indeed examples of biological warfare, amply demonstrated 
in plagues and epidemics. The nature of the beast consists of what the 
targets might be : people, animals, or plants. 

The agents cover both living organisms, such as bacteria or viruses, 
but also include toxins, and this is covered in the treaty, those toxic 
materials produced by the living organisms. An example would be 
some of the toxins such as botulinum toxin, a very potent material, 
even though it is not living. 

Senator Kennedy. There is a variation from that, as I understand, 
is there not? 

General Augerson. The spectrum of possibilities range from diseases 
which are fairly rapidly fatal to agents which might merely render- 
people or forces incapable of operating for a temporary period of time. 

Senator Kennedy. May not kill them in that instance? 

General Augerson. That is ritrht. 

Senator Kennedy. May neutralize their effectiveness for a period 
of time, as I understand it, is that correct? 

General Augerson. Right. Some of the discussions in the past have 
been — although this potential endeavor has malignant potential — it 
also has potential possibility as seen by the people that advocated it, 
of rendering a portion of warfare less ghastly than some of the other 
alternatives available. 

Senator Kennedy. Let me just ask you about the recombinant DNA 
is ue as it affects this particular question. We have been interested in 
this subject matter. The committee will have to deal with that in later 
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hearings, but as I understand, there is substantial research being done 
by the Soviet Union in the DNA area, recombinant DNA. What is the 
potential tor recombinant DNA in tins area of biological warfare! Is 
there significance to it? 

General Augerson. Yes, sir. As with most important scientific ac- 
complishments, it has the potential of great harm as well as great 
goou. iliere are dangerous applications of genetic manipulation that 
one can imagine. I would hasten to add, sir, that the Department of 
Defense has conducted in the last year an inventory, if you will, of 
the work that we have in hand, and I am aware of no work in recom- 
binant DNA 

Senator Kennedy. You are not doing the work? 
General Augerson [continuing]. We participate with the National 
Institutes of Health in the studies and development of guidelines and 
intend, if we ever do such work, to conform to the established policies 
and guidelines. 

Senator Kennedy. Just before leaving that subject matter, does the 
potential in the area of DNA research concern you, how it could be 

used in 

General Augerson. Yes, sir. 

Senator Kennedy [continuing]. In an adverse way? 
General Augerson. Yes, sir; potentially very powerful way of alter- 
ing the way living organisms work. 

Senator Kennedy. Do you know of any defenses against it? 
General Augerson. I think that has to be answered on a case-by-case 
threat-by-threat basis, sir. 

Senator Kennedy. Now, let me ask just about the nature of the dis- 
sent, getting back to the general question about biological warfare. 
How do you assess the vulnerability of the United States now in terms 
of that subject matter, Mr. Miller? 

Mr. Miller. We of course have looked at it largely from the stand- 
point of vulnerability of the military, the ground forces of the Army, 
in particular. We feel that without appropriate protective mecha- 
nisms, without appropriate masks, protective clothing, detection sys- 
tems and so forth that our ground forces would indeed be vulnerable. 

We are looking I think aggressively, we are working at the pace 
that satisfies us so we are overcoming those problems with respect 
to the known agents. 

As you know, we are not working on even our defensive program on 
development of any new or presently unknown agent. 

Senator Kennedy. As I understand from your answer, your respon- 
sibility is related to the military, is that correct? 
Mr. Miller. Yes, sir. 

Senator Kennedy. Who is protecting the general public? 
General Augerson. The overall responsibility for plants and ani- 
mals resides with the Department of Agriculture. 
Senator Kennedy. Department of Agriculture? 
General Augerson. Yes, sir. That is my understanding. 
Senator Kennedy. That is my understanding, too. What do we 
know about what they are doing in this area? Do we know whether 
they are doing anything at all ? 




0 



General Augerson. I apologize T •*» j -i- 
prop-am. «*t««ugize, sir, i am not familiar with their 

Mr. Miller. I am not familiar with their Drammu 

Butt;;! it::^:^' iH ^ w m* 

trick, the aspect of the CornT ) io T° a la ' bor « toi 'ies at Foil De- 
was turned over t th ' IkmJZS^^T™^ Scienc « ***** 
facilities, and all the e^uipS A ^ rJculture - That is personnel. 

^^Z^AP^Jr 6 ** that was ** 

Department of Ao-riculture liv 1 f S - VaStran9ffrr( ' d « *• 
Senator Kbk^ fflESStS nt" """"ft ? 
Colonel Carrlttii. Yel s\r 18? 

in terms of Cr^a^^Sffi P'o^otmn of the military for.-,.: : 
of Agriculture^ As IundS^nd it h fhe r ^" tment 

tion it is the PxmcAS^^ m t6mS ° f the rest of the P°P»'»- 
Mr. Miller. I believe that is right. 

and we will. |„ lt I amCst tn T We °°* ht to hear from ih ™, 

just generally on that issue. * g S ° m ° Sense as to where 

we are 

te&ffi^teKi? better t0 ^ with them, 
if you would pleai' SffiJ^SSf few Mr. MSB** 

There have been a few in^nee^ i °'°" 1Cal 7' f «!" *** been used. 

fcf i;,:.; «- >&*g~Z? " *«* 

J^&£Tig$ w H*««6WWJ » !.«, tf»f Yo„ can 

*£ Zh*. yZ;Z *" ""' s " , "" <1 WmM »». 

^^^^^^^^^^ 

eaUg*!^ °'- *fc - understand chemi- 

agents in ffSflJ &'&SS* li- ^ ^ 

by smallpox duS the pi ' ? e r ° ° f ,,,ankets «""«minated 
bfanketsUe'gi^ totShdiS? *? *t* contaminated 

gSJ™. ilSS* £ ou, <* J™ run that by me again I 
Oreneral Augerson. Yes, sir. I may regret it. ' 
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My historian friends will hold me to task. I have been told by his- 
torical associates that there was strong suspicion that during the 
French and Indian wars that blankets known to be contaminated 
by material from smallpox patients, that blankets so contaminated 
were given to Indians thought to be hostile. 

Senator Kennedy. Let us continue. 

Mr. Miller. I will continue with my prepared statement. 

It became obvious early in the program that the United States was 
behind other nations in its chemical and biological warfare capabili- 
ties. General Creasy, one of the past chief chemical officers, testifying 
before the House Science and Astronautics Committee in 1959 stated,: 

It is a publicly known fact that the Germans did have nerve gases, (and) 
they had issued the orders to use them in Normandy, on D-Day. At that time we 
had only a vague inkling that such things existed. We did not have ;my protec- 
tion against them ; our masks would have been completely useless ; and had they 
been used, it is my personal judgment we would never have gotten ashore. 

The Germans decided against using nerve gases only after being 
convinced that the Allies had equal or better capabilities in this area. 
In reality, all we had at the t ime was mustard gas. 

It was also discovered at the end of World War II that the Japanese 
had an extensive BW program involving 2,500 people and that they 
had developed effective BW weapons. 

The Korean and cold war years did little to lessen this concern, and 
the United States became involved in a program that was designed 
to avoid strategic or tactical surprise or disadvantage in the BW 
field. 

From 1942 until November 1969, when President Xixon banned 
BW weapons, the biological warfare program proceeded under the 
watchful eye of congressional committees, boards and advisory coun- 
cils. Those were generally external to the Army and had broad repre- 
sentation from the Federal Government, academic and scientific 
communities. Their roles were to insure that the program was con- 
ducted in a safe and scientific manner and that useful technology was 
developed. At one time, the President of the United States had his sci- 
entific advisory committee to keep him informed on overall UW efforts, 
and accepted their recommendations for program changes. 

During the active life of the BAY program, biological warfare mate- 
rials were developed, produced and stockpiled. Tests were conducted 
with both agents and simulants. Most were done on Government instal- 
lations, under controlled conditions; however, testing was also con- 
ducted off Government installations. 

Biological simulants were used in testing to determine how far the 
material would disperse and how much of it would be living at the 
end of the journey— in other words, how vulnerable was the United 
States to attack. 

Senator Kennedy. Could we move to appendix 1 to annex E of 
volume 2 of the report ? It is the flow sheet. 

Maybe we could just walk through this chart, which I think is 
probably the heart of the testimony. Maybe Colonel Carruth would 
do it, if you would like to do it, and I would hope Secretary Miller 
would make whatever comment he would so we could get some kind 
of an understanding. 
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As I understand it, you have the three different areas here. One is 
the chamber, which probably we are not as concerned about here 
today. We are concerned about the protection of the subjects within 
the chamber, obviously, and the notice and consent that tliev have. 

Obviously it would be an area that any panel would be interested 

in. 

The second title is the field. 
The third one is the lab. 

We are concerned with notification to people and consent in all 
those areas. In the field now we get the simulants and the pathogens, 
as I understand it. 

Let me give you my understanding. 

Then you have the Conus. which is Continental United States; and 
( Vnnus, which is outside the United States 
Mr. Miller. Outside. 

Senator Kennedy. Up at the top you have simulant, which I under- 
stand is tobenon 

Mr. Miller. Pathogenic. 

Senator Kennedy. And pathogens which are to some degree of 
danger. 

In the simulant you found, there were some organisms which were 
actually used which later turned out in a limited area. And those 
people already had some sickness or illness which may or may not have 
had some complicating factor. As I understand, there are some statis- 
tics in that area, although it is not conclusive. 

M r. Miller. I think may or may not is a correct assessment. 

Senator Kennedy. There was some statistical increase in some areas, 
but in the review for Center for Disease Control they could reach no 
conclusion on that ? 

Mr. Miller. No positive conclusion. 

Senator Kennedy. Then we go down to the chart that is underneath 
it, which is the public domain and military installations. 
Colonel Carruth. That is correct. 

Senator Kennldy. Let us take, for example, the number of tests 
under field, simulant tests in the United htates, Conus, and then 
come back over to the public domain. If you could tell us just about 
how many tests were conducted in those areas and give us a description 
of that. 

Is that possible ? 

Colonel Carruth. Maybe not in total all of them, sir. The records 
indicate that there were 19 tests. Nineteen tests conducted in public 
domain using biological simulants. I will make a distinction, Senator, 
between biological simulants and nonbiological materials, for instance 
particles and other materials which were released to check dispersion 
patterns, but were not living materials. There were 27 of those tests 
conducted in the public domain. 

The tests that were conducted 

Senator Schweiker. Twenty-seven of what kind again, Colonel? 
Colonel Carruth. Xonbiological simulants. 

Senator Schweiker. In view of what you've just said, why were only 
eight tests listed in Army's response to the initial inquiry that News- 
day made ? I believe Army came up with a list of some eight tests. 
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Why the discrepancy between eight tests and the number of tests you 
just mentioned that are listed in the report? 

Colonel Cakkitii. Senator Schweiker, the question from Newsday 
was how many tests had been conducted using the simulant Serrutia 
marcescens. In December when the question was asked, we had not 
compiled this report. 

\\ e spent some two months, and went through — well, I do not know 
how many thousands of linear feet of files trying to pull this (lata 
from a program started in 1942 and was not terminated until 1969. 

It was a difficult task getting all the data. That was tue initial data 
that we had available at the time the Newsday request came in. 

Senator Sen weiker. Using which simulant 4 

Colonel Carruth. JSerratia marcescens. 

Senator Schweiker. The New York subway test was listed in the 
information you provided to Newsday for that article, and SM was 
not used in that test, as 1 understand it from your report. So m that 
very statement you were talking about two different strains of bac- 
teria, not just Serratia marcescensi 

Colonel Carruth. The problem with the subway test, it was not 
until the actual test report was taken out of the Archives and review l< I 
that we then were able to determine that SM was not used in the sub- 
way, and biological simulant Bacillus globigii had been used. 

Senator Schweiker. AY hen was it that you determined that SM 
not used in the subway ? 

Colonel Carruth. in January, sir, of this year, while compiling the 
the report. 

Senator Schweiker. You were mistakenly under the impression 
that — you gave a report or someone did, I realize you gentlemen are 
dealing with a lot of material, a lot of past history — but someone gave 
a report to the Senate Intelligence Committee on which 1 served aoout 
tin 1 test in the New York subway system. 1 am a little bit surprised 
that those people who reported the details of the test to my other com- 
mittee did not have to go to the Archives, \\ hy wouldn t they have 
found out exactly whicn bacteria was used tnen? Why did it take 
another year to get this out when our inquiry in the Intelligence Com- 
mittee was very much to the heart of tne saitife is8Ue? 

Colonel Carruth. I cannot answer that question, sir. I was not in- 
volved in that hearing. 

Senator Kennedy. Let us review the basic issue that we are talking 
about here, and that is simulant tests conducted in the public areas. 
Tnat is Wiiat we are talking about here, are we not ? 

Colonel Carruth. The majority of the simulant tests were con- 
ducted on military installations. 

Senator Kk.wkdv. We are not talking about the military installa- 
tions, we are talking about public domain in those areas. How many 
did you say were conducted ? 

Colonel Carruth. Ninteen, sir. 

Senator Kennedy. Maybe you could just sort of describe the pro- 
cedures a little bit to the best of your knowledge, and how they were 
collected and what actually happened in these areas, what you were 
trying to deal with? 
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PnWl Carruth The earlv tests that were conducted were mr 
JX^^^o determine the vulnerability The initial tests 
rt \La m fl isted in the report were ones in A\ ashmgton. and these 
S£S£A ^eniffi^f the Pentagon to sunulated biological 

at ThlS were testing to determine whether or not it could be don, 
eovertiv, thereby infecting the members of the military services and 

'SKttlS- T r u,,U rr[ ,1, 
ability of our Xavv ships at sea to a biological attack. A test m ban 
g£2to0 was to 4r4e whether or not an enemy could conduct a 
biological attack at sea and infect the population o j our ^ 

I might say that with the simulants used, and the San f^isco 
test was done in 1950, the evidence that was available at that tune in- 
dicated that both simulants, both Serratia marcescens and Bm¥m 
gUUgiL were nonpathogenic. Since they were simulants, we did not 
expect to Hud any effect on the human population. , 

The only way we sampled was the use of mechamca sampler to 
determine the number of living organisms that were disseminated 

OV SenatoTsciiwEiKER. May I ask a question on that very point. Mr. 
Chairman? 

Senator Kennedy. Yes. . . 

Senator Schweiker I have an article, which I guess by now you are 
more than familiar with, which appeared in the AMA Archives ot 
Int ernal Medicine in 1951. ca lled I meet ion Due to thromobaeteria, by 
Dr. Wheat and others. * . . 

And "oing back to the same time frame ot the ban Francisco testing 
that you just described, it calls to the attention of the medical profes- 
sion some 11 cases of infection with the SM organism, which is the 
same organism that you used in that tesl . . 

It goes on to saw in essence— I do not want to characterize too much 
the wording— but basically the authors are reporting what they con- 
sider to be a very unusual numerical outbreak of SM infection in the 
hospital. One person died. 

1 wonder, when did the Army become familiar with the tact that a 
medical article had been written that some unusual incidence ot M 
infection occurred in the bay area around the time of the testing? 
When did this come to the attention of the Army authorities* 

General Augerson. I believe in terms of documentation, Senator 
Schweiker, there is in the files from the biolaboratory at Fort Diet rick 
some record of the meeting called in 1952 where an expert panel, civil- 
ian, medical biological consultants, was called in by the occupational 
safety officer at Fort Dietrick to consider the report in the Wheat ar- 
ticle and other matters, and to advise the Army as to what the hazard 
was. 

Senator Schweiker. What year was that ? 
General Auoerson. 1952. 

There is a document that records the meeting, so presumably the 
awareness followed the article and preceded 

Senator Schweiker. In fact, did I understand the report to say that 
the safety officer was so concerned about it then that he ordered that 
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no tests would be conducted near hospitals and other facilities where 
people might be endangered, is that correct ? 

General Augerson. That is my understanding, sir. 

Senator Schweiker. What t am confused about, and what deeply 
troubles me, is here is an American Medical Association journal art- 
icle which obviously indicates some danger signals. Here is the Fort 
Detrick safety officer, who is obviously concerned — and I appreciate 
your bringing that out. That was in 1952. 

Yet the Army kept on using this same material at least up through 
1968. 

In your report here, which you have — well, I am beginning to deal 
with classified information,^ I will have to withdraw that part — I 
will phrase it in another way. 

I believe, notwithstanding the safety officer and notwithstanding the 
AMA Journal report about SM, you ran these tests up through 1968, 
some 16 years after the Fort Detrick safety officer had determined he 
felt there was a serious problem and 17 years after the AMA article 
said they caused a death. 

That is what 1 have the most trouble with. 

General Auoersox. I can well understand how that looks to you, sir, 
and I can well understand the public concern. 

The technical issue on the dangers of this organism is somewhat more 
complicated. I am not going to try to make it complicated here. 

But it was not until 1969 in Lancet and in 1970 in the Journal of the 
American Medical Association that editorials were written bringing to 
the attention broadly of the medical profession the hazard of this 
organism. This followed a period of several years when many hospitals 
across the country far removed from any work that the Army did ex- 
perienced growing difficulty with serratia as a source of infection in 
debilitated hospital patients, patients who had intravenous or urinary 
catheters in place 1 . 

There were unexplained outbreaks in the civilian hospitals far re- 
moved from any of our tests. There were examples of investigators in 
1957, and I think in some later years, deliberately putting in — in good 
conscience, because they did not believe it was a pathogen, putting ser- 
ratia into or on people in order to follow the movement ot what they 
thought were benign organisms, so that although I can well understand 
how the situation looks, sir, the main weight of opinion was that it 
was not dangerous. 

Senator Schweiker. You do concede now that the main wave of 
opinion is that SM can be dangerous if a person has some genetic char- 
acteristic that makes him susceptible to pulmonary or pneumonia dis- 
eases; or if he is in a rundown condition and might be more susceptible 
because he has had an operation and or has some kind of pre-existing 
disease or infection that other bacteria caused. If a person is in that 
kind of rundown condition, we now know it would be very dangerous 
for him to be exposed to SM bacteria, is that a fair statement, General ? 

General Auoersox. There would certainly be some danger, and it is 
not the soil of thing in the light of today's knowledge that we would 
consider doing under the circumstances that took place in the past. 

There are still circumstances where that organism can be properly 
and may well be used under controlled situations. 
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Senator Schwetker. You do have in your unclassified information 
a statement that infections with this group of organisms, Serretia 
bacteria, were rare and until the 1950's the SM organism was con- 
sidered to be essentially nonpathogenic. 

Here you are saying, in your report entitled "Information for Mem- 
bers of Congress" which was issued in January, that up until the 1950's 
this was considered essentially nonpathogenic. 

By the same token again, we continued testing with the organism 
up until 1968, some 18 years after that time. 

General Augerson. I believe Colonel Carruth may have some infor- 
mation as to what changes in test procedure were taken under the ad- 
vice of this ad hoc advisory group. 

Colonel Carruth. In the ad hoc committee report, there were two 
points that were brought out. One was the fact that they considered 
the use of SM in even overpopulated areas allowable within the con- 
text, if required for advancement of the BW program, and made a 
further recommendation that if we did conduct any further tests in 
populated areas, that we should have a subsequent and a followup pro- 
gram in the hospitals to determine if the cases in San Francisco were 
coincidental. 

However, following that, and as you have correctly stated, the safety 
director at Fort Detrick did establish controls. His guidance was that 
SM would not be released over areas where debilitated or aged people 
were located, such as hospitals and sanitariums. 

lie established rather stringent controls for pretests that were re- 
quired in those areas before the bacteria Serratia marcescens could be 
released. 

Senator Soiweiker. It is my understanding that in connection the 
San Francisco Bay test in September 1950, a series of monitoring 
-rations were set up, and when the material was actually dumped in 
the ocean, aerosolized by the surf and blown inland which was the 
purpose of the project, to determine how effective the impact of an 
offensive weapon would be against the coast and some sources familiar 
with the testing procedure have indicated that the monitoring stations 
picked up the bacteria as far as 50 miles inland. 

Can you give us any information about how far the bacteria traveled 
in tests such as that ? 

Colonel Carruth. Sir, our records do not indicate that was an Armv 
test. 

However, the 1950 test 

Senator Schweiker. I did not say it was an Army test. 

Colonel Carruth [ continuing] . I do not have knowledge of that 

test. 

Senator Schweiker. I believe it was a Navy test. I think you folks 
participated indirectly in it. but it was a Navy test, as I understand it. 
Hut you do not have knowledge of it ? 

Rut there were records kept. There was a very detailed recordkeep- 
ing system, monitoring the air and monitoring the dispersion of bac- 
teria, and we have heard from some pretty good sources in the lab 
itself that they were actually detecting some of the bacteria as far away 
as 50 miles inland. This again was back in the 1950's. 

Are you saying vou do not have records, or vou do not know, or you 
dispute that? 
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Colonel Carruth. The only knowledge I have, sir, is that Bacillus 
globigii was the organism used. I do not have a test report. I do know 
that our test in 1950, we used a spray device to disseminate organism, 
and it was not something that was done with surf, sir. 

Senator Kennedy. We do want to move on. I do not think that there 
is anv question in the minds of the American people that open air 
testing is basically repugnant to our American system ; that in many 
instances, at least some important instances, tests were conducted in the 
public domain— well, we are talking now about the type of testing that 
is in the public domain— but there were determinations made subse- 
quently that some of these particular organisms were dangerous to the 
public and were actually withdrawn. 

We know with the expansion of knowledge that we may determine 
in the future that some of the others that were used had some kind of 
potential or real danger to people, and that the American people were 
not really notified or informed, the community was not, unlike even 
where we see the DNA program in our community of Cambridge, 
Mass. We are informed to make some judgments about these things. 

I hope you would agree, at least with myself, and I think the over- 
whelming majority of the American people, that in that area there 
should not be any further testing of any of these devices in the public 
domain. 

Can we agree on that ? I know you are speaking as a professional 
person, but would that not certainly be your conclusion based upon 
the study in this area ? 

Mr. Miller. That is the conclusion I would reach. 

Senator Kennedy. We have also in the area of pathogens the situa- 
tion, as I understand it now. where there were some organisms which 
were tested in the public domain, which, after a period of time, you 
found presented significant health hazards. 

Senator Schweiker has reviewed the SM. They were not pathogens 
at the time. They were simulants at the time. But you found out later, 
so there were populations that were put at some risk without their 
understanding, without their consent, without their awareness of it. 

That is something which I think all of us agree is wrong. It has 
ceased, as I understand it, and it has been ended since 1969. 

Am I correct in that ? 

Mr. Miller. That is correct. 

Senator Kennedy. In the area of pathogens, there was use of these 
which are the more dangerous, obviously, bacteria. There was some 
testing that was used in various military installations, in open air, and 
in your report today you are revealing where those were and the times 
that they were held and how many there were. 

How many were there. Colonel ? 

What does your report show ? 

Colonel Carruth. I will have to count them, sir, I do not have the 
exact number. 

Senator Kennedy. There w r ere a number. They are listed here. 

Rut for the point of our hearing today, the fact is that even being 
used on military installations, on those military installations, do you 
know whether there were families that were living on those installa- 
tions, whether there were women and children and dependents on 
those military installations, to your knowledge? 
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Colonel Carruth. At Dugway Proving Ground, yes, there are de- 
pendents that live at Dugway. 

Senator Kennedy. So they would have been put at some risk, would 
they not I 

Colonel Carruth. Not with the monitoring systems, the controls 
that were put on there. 

I might mention that Dugway Proving Ground is approximately 
the size of the State of Rhode Island. It is a rather large installation, 
and the biological test facility is some miles away from the populated 
areas. 

Senator Kennedy. How many other areas were there? 

There were 8 series of tests, is that correct, and 54 agents used? 
Thai is what your report shows. This is wnat is here [indicating]. 

In those series of tests, were there others that were exposed ? 

At. leas* in tiie area, were dependents in ilio.se areas, were there 
civilians working in any of those? 

Colonel Carruth. The only other areas in which tests were con- 
ducted, were two with antianimal agents, early in the biological pro- 
gram. Auc ttiiiUfctillmu iesearcn program was terminated in 1954. One 
test at Eglin Air Force Base was done w T ith antianimal agent against 
swine, and a test at the University of Wisconsin was with the New- 
castle disease, which is a virus that infects cjiickens. 

Senator Kennedy. The military being infected within this area, 
were they being informed that these tests were taking place? 

Colonel Carruth. The people who were conducting the tests knew 
what the test was about, sir. 

Senator Kennedy. That is not what I am asking. I am asking 
whether any of the people in any of the vulnerable areas were made 
aware of the tests? 

Mr. Miller, do you know ? 

Mr. Miller. I think the answer is only those who had official capac- 
ity with respect to the tests were informed. 

Senator Kennedy. I understand your position is obviously that if 
there were going to be any kind of tests, that the military personnel 
should be informed of the dangers of any of these, the risk-benefit 
ratio, am I correct, Mr. Miller? 

Mr. Miller. You are correct. 

Senator Kennedy. And that in these instances that was not the 
case? 

Mr. Miller. I think with everything we know today as compared 
with what we knew then, if we are going tc do any more open air 
biological testing on military installations, we will assure that the 
general public is safe. 

Senator Kennedy. Do you have any plans for any further open air 
testing ? 

Mr. Miller. We have a plan under formulation to do open air bio- 
logic tests at Dugway of the XM-19 alarm system. We believe it is 
necessary to test the alarm system against the simulant to insure its 
suitability. 

Senator Kennedy. That is a detection system? 

Mr. Miller. Yes, sir; it is a detection system, detection and alarm. 
Senator Kennedy. Colonel Carruth, do you have an opinion as to 
the nature of the vulnerability of the United States in terms of bio- 
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logical testing in the nature of our preparedness or our ability to deal 
with biological warfare I 

Colonel Carruth. I think the basic answer to that. Senator, we 
should probabty cover in the closed session. 

However, some generalities. Since biological agents are not that 
difficult to manufacture, since they can be introduced without a signa- 
ture, it can be released without being easily detected, most aspects of 
our way of life are vulnerable to biological attack. 

Senator Kennedy. So you see the necessity for some continued, 
testing I suppose from a national security point of view? 

Colonel Carruth. When the biological program was terminated, 
there were several groups and areas in which the emphasis was to be 
placed in our biological defense program. 

Secretary Miller has already covered basically all of them. That 
was in physical protection, to be able to protect the personnel. Medical 
defense, which is an area General Augerson has expertise in, and 
another an a is in vulnerability assessments. Basically vulnerability 
assessment is the utilization of the data which we have gat hered from 
the previous tests to analyze the vulnerability of our forces to po- 
tential enemy biolgical attack. 

There may be some time in the future that we are going to have to 
analyze whether there is a specific area of vulnerability that takes 
additional tests. But, at this time, we have none planned. 

Senator Kennedy. Senator Schweiker. 

Senator Schweiker. Thank you, Mr. Chairman. 

I would like to address a couple of questions to you about a test 
that occurred at Fort MeClellan, Ala., in 1952. I guess to do that I 
have to read a few statistics here. 

I might say these statistics come from Dr. Thomas Chester, who is 
a ( enter for Disease ( \>nt rol employee assigned to the Alabama Health 
Department, Bureau of Preventable Diseases. These are official Ala- 
bama Health Depart mem statistics, and pneumonia is a reportable 
disease in Alabama, although the reporting system is not perfect. 

1952 was the year the simulant test was conducted in Fort MeClellan, 
using l>oth SM and BG. I am addressing myself to the SM aspect of 
the test. 

The interesting thing is, if you isolate Calhoun County, some very 
significant figures show up. 

In 1951, pneumonia cases in Calhoun County represented 4.6 percent 
of the statewide total of pneumonia cases. In 1952, the percentage 
jumped to 12.3 percent, three times the rate of the preceding year. 
And in the year after the test. 1953 — the year of the flu epidemic, I 
might add — in 1953, the rate dropped back down to 4 percent, and 
then continued to level off, at 4.2 percent in 1954. 

I am disturbed about a couple of things. I want to make clear I 
do not necessarily claim there is a cause and effect relationship be- 
cause that is very difficult to say. But it does strike me as unusual 
that in a 5-year period, the averages are pretty consistent, except for 
the year that the test was conducted at Fort MeClellan. In that year, 
for thar particular county area only, the number of pneumonia cases 
tripled. 

I think what concerns me more is that I believe supposedly there 
should have been some sort of monitoring system set up. I guess my 
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question is, what is your reaction to these statistics, No. 1 ; and, No. 2. 
did in fact the people responsible for i hese tests establish a monitoring 
system to check on whether pneumonia-like illnesses occurred in test 
areas such as this, where the rate tripled in the test year, compared to 
years before and years after the test ( 

General Aigersox. I am probably as well prepared to answer that 
as any. 

As far as I know, Senator, I am not aware of any special surveil- 
lance system established to monitor the changes in the incident of 
various conditions in surrounding communities as part of that pro- 
gram. There may have been, but I am not aware of it. 

I would observe, however, that it is very difficult dealing with 
statistics, such as this. For example, in the year when the pneumonia 
figure tripled between 1951 and 1952, as I recall, I believe also the 
influenza cases in the county also tripled. 

It is hard for me to see how this is a relationship betw r een our test- 
ing and influenza. 

Senator Schweiker. I thought 1953 was the big flu impact, not 
19.VJ. 

General Augersox. There was a much larger number of cases of 
influenza in 1953. However, the number of cases of influenza, I do not 
have the notes here in front of me, I do recall that the influenza cases 
went, up sharply in that county as did pneumonia cases. But it is 
hard to prove negatives. 

As 1 say. it is very difficult. 

Senator Schweiker. In your survey of these tests, did you find any 
rationale or explanation as to why some kind of specific monitoring 
system was not set up, to protect the population? 

General Auoersox. As you know, T was not involved 

Senator Schweiker. I realize all three of you are in very difficult 
positions, I understand that. 

General Aioersox | cont inuing]. But trying to reconstruct this, I 
think the assumption was that under the conditions established, there 
was not a threat to the public. 

I do not believe you mentioned today the rather extensive con- 
sultation that took place in the matter of testing with responsible 
individuals in the public health community to include in many of 
these cases informed ideal health officials. 

Senator Schweiker. I can accept that. But I have trouble relating 
mat to why t he Public Health Service, of all people, would not have 
S&id let us monitor what you are dealing with, so we will know what 
«inv effects of this may be. 

It would seem to me the Public. Health Service, frankly, as well as 
the Army or whoever did the tests, would feel some responsibility to 
do this. 

General Ai t.ersox. As 1 say, it may well he that it was merely— 
everyone made an assumpi ion of the iiinoeence of these organisms.' 

Senator Schweiker. Yet there was an AM A article back in 1951. 
1 year after the San Francisco tests, an article in Journal of the AMA 
saying there was a great danger here with this disease. So, surely, 
the I Upae Health Service would be familiar with that situation, if 
not the Army? 
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General Augerson. Even the AMA article you refer to, sir, indicated 
that these were not thought to be highly infectious organisms, and 
people who were infected in that 11 cases were in rather special 
circumstances. 

Senator Schweiker. One person did die, though. 

General Augerson. Yes. sir. 

Senator Schweiker. Tne other question is, do you know exactly 
when the Florida test in Key West, the Monroe County area, was 
conducted ? 

All I have is the year 1952. 

Do you have a date on that test? I do not believe it is in any of 
your lists. You may not have that date. 

Colonel Carrutit. I do not have the exact date of that test. We 
could not find the test report. 

We found only fragmentary data. 

Senator Schweiker. The other statistics I want to bring out, and 
I want to make it clear that this is very speculative, but it is disturb- 
ing in view of the Alabama figures, relate to the Key West test. A lot 
depends on when the test was conducted, because the Florida State 
Health records show that 1953 is the only year in which Monroe Coun- 
ty's rate of pneumonia cases per 100,000 population exceeded the 
statewide rate. 

I guess my big question is, when did the test occur? 

If it occurred toward the end of the calendar year, it could ob- 
viously have had an impact reflected in these figures. 

At this point, are you going to be able to get that information? 

Colonel Carrutii. I could not find the exact date, and I could not 
find the test report. I found fragmentary evidence that the tests were 
to be conducted starting April 14, 1952. A quarterly report for the 
period April 1 to June 30, 1952 contained information that the test 
had been conducted. 

Senator Kennedy. Secretary Miller, I think we covered the thrust 
of your testimony. 

If there is anything further, we will include it all in the record. 

Mr. Miller. Biological simulants were used in testing to determine 
how far the material would disperse and how much of it would be 
living at the end of the journey — in other words, how vulnerable was 
the United States to attack. 

Release of these simulants in populated areas was not done to study 
the effects of those materials on human beings, but to develop knowl- 
edge necessary to prepare defensive measures. 

Biological simulants released were chosen because they were be- 
lieved harmless in the way they were used. They had no known harm- 
ful effect on human beings. 

Release in and near cities, in real world circumstances, were con- 
sidered essential to the program because the effect of a builtup area on 
a biological agent cloud was unknown. 

One example of simulant use was the test conducted in a Now York 
subway. That test was conducted to determine how vulnerable a mass 
transit system was to covert attack. It was designed to test how widely 
biological material would be disseminated by releasing it at a single 
point in the subway. 
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The simulated user Bacillus subtilis, more commonly known as 
Bacillus globigii or GB, was believed to be, and is still believed to be, 
perfectly harmless. 

There probably is some BG in this room right now, not because we 
brought it with us, but because it is found in most places naturally. 

Throughout the biological warfare program, the Army has been 
as candid as possible without making classified material public. 

Classified material, however, has been available to Congress, and 
much of it provided over the years in closed sessions. In addition, 
there has been extensive publication in scientific journals, and more 
recently unclassified reports to Congress have been reprinted in the 
Congressional Record. 

Since 1969, the Army has busied itself with undoing the efforts of 
the preceding 27 years to establish a BW offensive capability. Total 
destruction of all DOD BW stocks and munitions was accomplished 
between May 1971 and February 1973. The BW facility at Pine Bluff 
Arsenal was then turned over to the Department of Health, Educa- 
tion, and Welfare for use as the National Center for Toxicological 
Research, and the biological laboratories at Fort Detrick are being 
used by the National Cancer Institute. 

Today, the Army does limited testing in restricted areas to main- 
tain an adequate defensive posture. We are interested in developing 
personal protective clothing and masks that protect against all types 
of known biological agents as well as alarm systems and detection 
devices. 

We are maintaining an active program in vulnerability assessment 
and one in medical diagnosis, prevention and treatment. 

I have furnished each member of the subcommittee a copy of a com- 
prehensive unclassified report on the Army's BW program. Your 
chairman was furnished a classified copy of the report earlier. 

I would like to ask that the unclassified report be made a part of the 
record. 

[The report referred to follows :] 
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Purpose and Definition 

This report provides a comprehensive review of the U.S. Army's role 
In the Biological Warfare (BW) program so that Congress and other govern- 
ment officials can assess accurately BW issues which are being raised 
continually. The report is limited to the BW technical program and 
the policies and governmental controls which guided the program. 

The acronym BW will be used throughout to connote biological wea- 
pons and defense programs. It also encompasses the terms "bacteriological" 
and "bacterial" which were used interchangeably in the early periods. 
BW is defined as the use of microorganisms ("germs"), such as bacteria, 
fungi, viruses, rickettsiae, and substances (toxins) derived from living 
organisms (as distinguished from synthetic chemicals used as gases or 
poisons) to produce death or disease in humans, animals, or plants. 
For BW purposes, the most effective and efficient route of entry of 
disease microorganisms into the human and animal body is normally by 
breathing into the lungs. For plants deposition on external surfaces 
is usually sufficient to cause infection. 
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Preface 



In preparing a comprehensive review of the Amy BW programs, it is 
crucial that the activities be portrayed in the context of the times and 
circumstances in which they occurred. Por this reason, the events have 
been related to the appropriate period of national security activity. It 
has been difficult, at times, to provide finite data as some of the de- 
tailed working papers have since been destroyed; however, much data is 
available and every attempt has been made to use primary documents or 
the most credible derivative data. 

The policy of the United States regarding biological warfare between 
1941 and 1969 was to first deter its use against the United States and 
itf forces, and secondly to retaliate if deterrence failed. Fundamental 
to the development of a deterrent strategy was the need for a thorough 
study and analysis of our vulnerability to both an overt and covert 
attack while concomitantly examining the full range of retaliatory options. 
Recognition by American scientists of the potential of BW and concern 
about the United States lack of preparedness prompted the start of the 
U.S. program In World War II. From Its inception, the program was 
characterized by continuing in-depth review and participation by the 
most eminent scientists, medical consultants, industrial experts, and 
government officials. 

As a result of President Nixon's ban on BW weapons in November 1969 
we have destroyed our limited BW weapon stocks. Because a potential 
BW threat still exists, the U.S. still maintains a defensive BW program 
in accordance with the 1969 Presidential policy statement. This program 
seeks to develop effective warning and detection devices, protective 
clothing and equipment and continues to assess the vulnerability of the 
U.S. and Its forces to enemy BW attack. The problems of biological 
defense are greater today than at any time in the past because of the 
technological advances in the biological sciences. 
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Chapter 1 

Introductory Survey of United States Arty Biological Warfare Programs (U) 

World War II 

In the fall of 1941, opinions differed on the potential ef fee'v-wess 
of BV. Sufficient doubt existed so that reasonable prudence required that 
a serious evaluation be made as to the dangers of a possible attack. 
Secretary of War Henry L. Stimeon therefore requested the National Academy 

of Sciences to appoint a committee to make a complete survey of the BW 
situation (two months prior to the attack on Pearl Harbor). After 
careful study, the committee concluded in February 1942 that BV was feasible 
urged that appropriate steps be taken to reduce U.S. vulnerability to BW 
attack. Secretary Stlmson then recommended to President Roosevelt the 
establishment of, a civilian agency for this purpose. With approval by the 
President, the War Reserve Service (WRS) was formed in August of 1942 with 
George W. Merck of the Merck Company, a pharmaceutical firm, as Director. 
WRS wss attached to the Federal Security Agency and served as a coordinating 
agency using the resources of existing government and private institutions 
to carry out the BW program. Scientific advfee was received from a committe 
of prominent scientists set up by the National Academy of Sciences and the 
National Research Council. An exchange of information was also inaugurated 
with the United Kingdom and Canada. 

The first task undertaken by WRS was the development of defensive 
measures against possible BW attack. Its major achievement was the 
organization of a research and development program (R&D now referred to in t 
Department of Defense as research, development, test and evaluation, RDTT) 
to extend the paucity of knowledge about BW. It was concluded that signlfic 
knowledge could not be gotten without larger scale developmental operations. 

1-1 
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Therefore, in November 1942, WRS requested the Cueaical Warfare Service 

(CWS) of the Army (redesignated the Chemical Corps in 1946) to prepare 

to assume responsibility for a larger scale research and development program 

Including construction and operation of laboratories and pilot plants. 

Up until this time the Army had only been involved in the coordinating 

Committee activities of the WRS. The Army chose Camp Detrick, Frederick, 

Maryland, a small National Guard Airfield, as the site for new facilities 

and construction started in April 1943. WRS turned over to the Army 

CWS all operational projects but continued to exercise general supervision 

over the entire BW program. 

The Office of Strategic Services alerted the Joint Chiefs of Staff 
in December 1943 to indications that the Germans might be planning to use 
BW. The BW program was accordingly stepped up and, in June 1944, the 
complete program was transferred by direction of the President to the War 
Department. At the direction of the Secretary of War, the Chemical War- 
fare Service was made responsible for work on BW agents, for BW intelligence, 
and for BW defense. The Army Surgeon General was directed to cooperate with 
the CWS on matters of BW defense. The program continued as a joint effort 
with Navy and other Federal department participation. The R&D program 
was greatly accelerated with the addition of field testing facilities and 
a production plant. When the War Department assumed full responsibility, 
Secretary Stimson appointed Mr. Merck as a special consultant on Bw. 
He also established the United States BW Committee in October 1944 vich 
Mr. Merck as Chairman and with senior representatives from the military 
services. 

U9 



28 

At its peak, the Special ?rc-»ectfi Jjivislon of the Army CWS, which 
va3 the main element for carrying out the program, had 3,900 personnel, 
of which 2.800 vere Amy, nearly 1,000 Navy, and the remaining 100 
civilian. The work was carried out at four installations: Camp Detrick 
was the parent research and pilot plaat center; field testing facilities 
were set up in the summer of 1943 in Mississippi, another field testing 
area was established in Utah in 1944; and a production plant was constructed 
in Indiana in 1944. All work was conducted under the strictest secrecy . 
In addition to the coordination with the United Kingdom and Canada, a joint 
program was undertaken by an American-Canadian team to develop defenses 
against rinderpest disease of cattle. 



During World War II, the policy of BW use implicity paralleled the 
policy for Chemical Warfare (CW); that is, retaliation only. While the 
United States had not ratified the Geneva Gas Protocol of 1925 which 
prohibited CW and BW, President Roosevelt and Prime Minister Churchill 
announced this policy in unilateral statements in the spring of 1942. 

End of Korld War II 
At the end of World War II, the construction activities and the testing 
programs were terminated and the remainder of the activities grsduaily phas 
down to a research status. The production plant, Vigo Ordnance Works, con- 
structed at Terre Haute, Indiana to provide a retaliatory capability using 
aerial bombs, ceased operation before infectious BW agents production began. 
Only a harmless simulant biological agent ( Bacillus globigli or BG) was 
produced. The project was terminated and the plant was subsequently sold to 
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the Charles A. Pfizer and Company for commercial use. 

By the end of World War II, a wide variety of disease agents effective 
against man, animals, and plants had been studied and limited field testing 
conducted. Extensive work on safety measures to perform BW research and 
development had been necessary as *no comprehensive procedures, methodo- 
logies or equipment had been available at the start. Even so, infections 
occurred. These were later reported publicly in the extensive War Depart- 
ment press release on BW in January 1946. The release was the first 
notification to the nation and the world of United States work in BW. It 
reported, in part, that: 

"In all work on biological warfare carried on in the United 
States, extreme care was taken to protect the participating 
personnel from infection. Many new techniques were devised to 
prevent infection and proved highly successful. Hospitals and 
dispensaries were maintained at all installations, staffed with 
both Army and Navy personnel and were equipped to treat accidental 
infections. As the result of the extraordinary precautions taken, 
there occurred only sixty cases of proven infection caused by 
accidental exposure to virulent biological warfare agents which 
required treatment. Fifty-two or these recovered completely; of 
the eight cases remaining, all are recovering satisfactorily. 
There were, in addition to the sixty proven cases, 159 accidental 
exposures to agents of unknown concentrations. All but one of 
these received prompt treatment and did not develop any infection. 
In one instance, the individual did not report exposure, developed 
tuv* disease, but recovered after treatment." 

Although remarkable achievements were made, the potential of BV had by 
no. means been completely measured; and Mr. Merck in his final report to the 
Secretary of War recommended that the program be continued on a sufficient 
scale to provide an adequate defense. A summary of accomplishments stated 
In the report are shown at Annex A. 
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Chapter 2 

Research and Planning Years After World Wur II (1946-49) (U) 

Responsibility en d Auth or lty 

When World War II ended, the CWS had as its major mission preparedness 
for CW and BW in the context of a policy of retaliation only. The BW 
program of the Chemical Corps was jti-sMfi** annually to Congress along with 
other Army programs. During the hearings in 1946 before the Subcommittee 
of the Committee on Appropriations, House of Representatives, on the Military 
Establishment Appropriations Bill for 1947, the Chief Chemical Officer 
discussed the BW program including the accomplishments applicable to public 
health and welfare and the potential effects of biological warfare. In the 
1947 hearings to the same subcommittee, a question was raised as to why the 
Chemical Corps should be retained as a separate branch of the Army. General 
Waitt defended its retention on the basis of its past contributions and the 
future need for its technical military expertise. This issue was seriously 
debated in the Army at that time and was resolved in favor of continuing 
the separate Army Chemical Corps. A summary of the extent to which Congress 
was aware of the BW program is at Annex B. 

With the establishment of the Office of the Secretary of Defense (OSD) 
in 1947, overall technical direction of the BW R&D program was vested in 
the "Research and Development Board" of OSD which was constituted at the 
same time. The Board had a Committee on Chemical and Biological Warfare 
which carried out this responsibility. The Committee consisted of a full- 
time three man executive staff and eminent consultant members from science, 
industry and government. 
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The authority channel of management control was from the Secretary of 
Defense through the War Department (renamed the Department of the Army) to 
the Chief Chemical Officer and on to Camp Detrick. Military command at 
Camp Detrick was limited to administration of the installation service and 
support activities; direction of the technical program in the laboratories 
was the assigned responsibility of the Technical Director. Both the Commanding 
Officer and Technical Director were under the Chief Chemical Officer. 
Scope of BW Program 

The BW work was primarily confined to Camp Detrick with a small number 
of contracts in universities and industry. Activities were concentrated on 
BW agent research and defensive aspects; some applied research on dissemination 
devices; the collation and digestion of the large scale R&D effort carried 
out during World War II; and the formation of sound research and development 
program frameworks. The research and development program is discussed in more 
detail in Annex C. 

In response to concerns about the vulnerability of the United States to 
covert attack, the Research and Development Board, OSD, requested Its Committee 
on BW to consider the implications of BW in s abotage in extension of a study 
by a Special "Ad Hoc Panel on Sabotage." In October 1948, the Committee sub- 
mitted a "Report on Special BW Operations" concluding that: BW was well 
adapted to subversive use; U.S. was particularly susceptible to attack by 
BW operations which presented a grave danger, and. the current BW R&D program 
did not meet the requirements to defend against subversive BW operations. 
The Committee provided a blueprint on goals, objectives, organisation, 
and examples of projects. One of their defensive project examples was conduct 
of vulnerability tests on " . . . test ventilating systems, subway systems, 
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and water supply systems with innocuous organisms . . .". Their recommend- 
ations were subsequently approved and became the genesis of open air 
vulnerability tests and covert R&D programs conducted by the Army, some 
of which were in support of the Central Intelligence Agency (CIA). As a 
result of the study recommendation a Special Operations (SO) Division was 
established at Camp Detrick, MD in May 1949. 

While most of the BW R&D program concentrated on the antipersonnel 
aspects of IW, there are also smaller programs in antianimal and anticrop 
BW as outgrowths of the World War II effort. The antianimal program was 
closely linked to the antipersonnel program since certain diseases produced 
effects in humans and animals, and the scientific disciplines involved are 
identical or very similar. The anticrop R&D program differed significantly 
in that agricultural sceintific disciplines were required. Additionally, 
the anticrop program at Camp Detrick also included R&D on chemical substances 
which could be used against plants for either defoliation or crop destruction. 
The latter was considered CW but was performed at Camp Detrick as a matter of 
scientific economy. As with the antipersonnel R&D programs, the antianimal 
and anticrop activities were heavily research oriented during this period. 

From the end of World War II until 1950, no production was carried out 
for purpose of operational readiness and no facilities were available for 
such work. Laboratory scale research and pilot plant development proceeded 
as a natural extension of the research programs. New facilities for pathogenic 
BW agent pilot plant production were also planned during this period. (Annex 
C and D). 

Testing 

At the end of World War II, all the field test sites with the exception 
of Dugway Proving Ground, were abandoned and the primitive Granite Peak BW 
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test site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent 
testing at Camp Detrick was confined to closed laboratory size chambers and 
was directly related to agent evaluation and medical defensive aspects. In 
this period, no control experimentation on humans had yet been conducted 
at Camp Detrick even though such experimentation was sn acceptable practice 
in the development of vaccines within the U.S. medical community. Small 
scale outdoor testing with two biological simulants (BG, a spore forming 
microorganism; Serratla marcescens , a vegetative organism commonly referred 
to as SM) and inert material such as talc, were conducted at Camp Detrick. 
These materials were considered to be totally harmless by scientific and 
medical experts. In 1949, construction of an enclosed one million liter 
test sphere (the largest in the world) was built at Camp Detrick and BW 
explosive munition tests with pathogens were started. 

The first open air sea tests with biological simulants were conducted 
in 1950 aboard U.S. naval ships in the Atlantic Ocean off Norfolk, VA. 
Simulant clouds were released to envelop ships so as to assess their vulner- 
ability and to test prototype BW electronic detection devices. Annex E 
provides a chronological listing of the open air tests conducted and Annex 
F discusses some of the tests which have appeared in the news recently. 

Open air testing of infectious biological agents was considered 
essential to an ultimate understanding of BW potentialities because of 
the many unknown factors affecting the degradation of microorganisms in 
the atmosphere. However, the primitive test experience in World War II, 
revealed that too little was known on how to assure absolute control of 
infectious organisms in the open air from a safety and environmental 
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standpoint. Safety and medical aspects in BW R&D as well as testing were 
always of overwhelming concern; and adequate safety procedures and controls 
had to be operative prior to the initiation of any new R&D BW projects. 
Annex G summarizes the BW safety program. 

Support to Other Governmenc Agencies 

In addition to its internal BW technical work, the Army provided what 
was tantamount to "contract services to other military services and 
government agencies since it had the most comprehensive and largest BW 
program. From its formation, the mission of SO Division was to carry out 
research on potential methods of enemy covert BW attack and also to assess 
the BW implications of the growing concern about sabotage in the cold war. 
Activities of SO Division in support of CIA were investigated and 
recorded in the 1975 Report of the Hearings in September 
1975 before the Senate Select Committee, chaired by Senator Church, to 
study Governmental Operations with Respect to Intelligence Activities and, 
therefore, will not be discussed in detail in this report. 

Program and Policy Reviews 

The military significance of BW and the need for a BW program were 
constantly reviewed at the highest levels of OSD between 1948 and 1950. 
In July 1948, a comparative study of BW, CW and radiological warfare (RW) , 
was made by the Research and Development Board at the request of the Joint 
Chiefs of Staff (JCS). Subsequent studies were made periodically to evaluat 
comparative military aspects, time to accomplish R&D, system costs and 
technical feasibility. In March 1949, the Secretary of Defense 
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established a committee to report on the status of the BW program. 
The committee report in July 1949 indicated that the U.S. BW defense 
posture needed improvement. 

The general United States policy for use of CBR warfare, i.e., 
only in retaliation against its use by an enemy, was reevaluated at 
the highest military and civilian levels in 1949. This culminated in 
February 1950 when the President approved continuation of the retaliation 
only policy. 

In October 1949, at the direction of the Secretary of Defense, the 
Research and Development Board established an Ad Hoc Committee on CBR 
Warfare to investigate all the technical and strategic aspects of the 
subject. 

In June 1950, after extensive research, the Committee submitted a 
report recommending changes in CBR weapons policy, establishment of a 
BW production facility, that field tests of BW agents and munitions be 
conducted j and all aspects of BW research programs be expended. 
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Chapter 3 

Expansion of the BW Program During the Korean War (1950-53) 

Attainment of BW Retaliatory Capability 
At the onset of the Korean War on 25 June 1950, the report of the 
Ad Hoc Committee on CBR Warfare was under review by the Secretary of 
Defense. The Korean War spurred efforts to again develop a BW retaliatory 
capability based on the ominous threat of USSR involvement but there 
was reluctance to publicize the program. 

On 27 October 1950, the Secretary of Defense formally approved all 
of the Ad Hoc Committee on CBR Warfare recommendations except one relative 
to changing U.S. BW retaliatory policy, and directed their implementation. 
The U.S. Army Chemical Corps sssumed prime responsibility for carrying 
out the Committee recommendations. The Army was authorized to construct 
a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff 
Arkansas). Design of the facility was accelerated and ground was broken 
in February 1951. 

The first limited BW retaliatory capability was achieved in 1951 
when an antlcrop bomb was developed, tested and placed in production for 
the Air Force. Antlcrop Agent production sites were carefully selected 
for safety with the coordination and approval of the U.S. Department of 
Agriculture. 

Expanded P rogr am 

The BW test program was also accelerated in this period. (Annex E) . 
In late 1949, vulnerability tests with simulants were started in response 
to the Report on Special BW Operations which pointed out the U.S. suscep- 
tibility to covert BW attack. The first large area vulnerability test 
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was conducted in San Francisco Bay in September 1950 using the simulants 
BG, SW and fluorescent particles. (Annex E). Small srale pathogenic 
field testing at Dugway Proving Ground was resumed in 1950 after a five 
yeaT lapse and expanded In 1951. (Annexes H and I). The first anti- 
animal BW test was conducted in July 1951 at Eglin Air Force Base, Florida 
In 1954, the antianimal BW program was discontinued because It was con- 
cluded that it lacked military worth. This Is covered in more detail in 
Annex C. 

In September 1951, the JCS assigned priorities to the Army for the 
development of specific BW agents. Also, the state of CBR readiness was 
reviewed by the Secretary of Defense in November 1951 with the conclusion 
that a higher degree of readiness and more manpower was required in the 
development of CW and BW munitions. A directive to improve CBR readiness 
was issued to all elements of the Defense Department on 21 December 1951. 

In early 1952, the Pine Bluff Arsenal BW antipersonnel agent plant 
was 40 percent complete (Annex D) and the total cost was estimated at 
$69 million. Production was scheduled for October 1952 but did not begin 
until December 1953. Production readiness to meet estimated requirements 
was achieved in the spring of 1954. The final total cost of the plant 
was $90 million. 

Major research facilities to support the expanded BW R&D prop.ram 
were constructed at Camp Detrick and in 1953 over $10 million worth of 
laboratory and pilot plant facilities were completed. 

With the expansion of the BW retaliatory program, there was also 
an increase in the defensive work, e.g., the research program in protect io 
against BW was almost doubled in 1952. Much data were developed in 
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personnel protection, decontamination, and immunization. Early detection 
research vas started but progress was also because of the complexity of 
the technical problem. 

The preceding acceleration actions during the Korean War were, in 
part, caused by the concerns of the field commanders. They became very 
apprehensive over the possibility of the enemy Initiating CW and/or BW 
because of the intensive propaganda campaign accusing the U.S. of using 
BW. It was recommended that the United Nations Forces should maintain 
retaliatory capabilities and defensive preparedness in CW and BW. 

Readiness 

In response to the December 1951 DOD Directive to improve CBR readiness 
the Secretary of the Army established a committee to evaluate Army efforts 
in CW and BW. The resulting report indicated a need to improve management 
of the CW and BW effort by reorganizing to separate BW and CW elements on 
a vertical basis. The report was reviewed by a panel of General Officers. 
The panel supported the basic thrust of the Committee and proposed 
"Contractor operation" of the BW program with a small government management 
staff for supervision, paralleling the AEC management approach. As a 
result, an Assistant Chief Chemical Officer for BW was appointed in the 
early fall of 1953 and the BW elements of the Chemical Corps were 
consolidated under him in October 1953. This action was a preparatory 
measure prior to signing a contract with a large commercial chemical firm. 
In late December 1953, while final negotiations were in progress with 
representatives of the contractor, the firm advised that they no longer 
wanted to contract operate the program and withdrew from further partici- 
pation. The BW program was then continued, as reorganized, with government 
personnel . 
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In June 1953, a month before the Korean War ended, The Secretary 
of Defense, expressed concern over the state of CBR readiness and stated 
that each Service, singly or in combination, should be prepared to 
employ CBR weapons when directed. After a review of the Services' 
capabilities, it was concluded that BW capabilities were, indeed, limited 
for a variety of reasons but primarily by knowledge gaps in the 
biological sciences. 
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Chapter 4 

Cold War Years - Reorganization of Weapons and Defense Programs 
(1954-1958) (U) 

Continuation of Technical Programs 
As previously described, by the end of the Korean War in July 1953, 
construction of the BW production plant at Pine Bluff Arsenal (PBA) , was 
nearing completion. Production of hardware for antipersonnel BW agent 
cluster bombs began early in 1953 and by the end of the year had been 
delivered to PBA for filling to support Air Force requirements. In 
December, the plant entered the shakedown test phase with pathogenic 
organisms. It became operational in the spring of 1954 with the first 
production of Brucella suls (the causative agent of undulant fever). 
Large scale production of the lethal agent Pastuerella tularensis 
(tularemia) began a year later. 

The growth of BW R&D capabilities continued at Port Detrick. Between 
August 1954 and July 1958, an additional $15.6 million worth of laboratory 
construction was completed. Safety continued to be of major concern, 
particularly where shipment of larger quantities of BW agent were contemplated. 
(Annex J). In January 1955, and continuing until December 1958, the vaccine 
research program at Fort Detrick was supplemented by a major contractual 
effort at Ohio State University Research Foundation. The program included 
the use of human volunteers. (Annex k)- 

Policy Revision 

A thorough review of the basic U.S. policy of "retaliation-only" with 
CBR warfare was precipitated in Kay 1954 by the Chief of Staff of the 
Army. The question of CBR policy was ultimately referred to high level 
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national security advisors. Based on Soviet military doctrine expressed 
by Marshal Zhukov in a speech to the 20th CPSU Congress on 20 February 
1956 and repeated three days later by the Commander-in-Chief of the 
Soviet Navy, our national policy was realigned. The Soviet pronouncements 
clearly stated the tenet that CW and BW weapons would be used for mass 
d estruction in future wars . In 1956, a revised BW/CW policy was formulated 
to the effect that the U.S. would be prepared to use BW or CW in a general 
war to enhance military effectiveness. The decision to use BW or CW would 
be reserved for the President. 

Special Studies 

In May 1958, the JCS again reviewed the BW and CW situation at the 
request of the Secretary of Defense and concluded that progress on 
offensive BW and CW was slow because of budget limitations. While the 
Air Force ha6 some capability, Army offensive BW systems were still under 
development. Although there was a firm military requirement for CW and 
BW defense materiel, defensive capabilities were not effective because 
of technical difficulties. 

In December 1958, a BW/CW Symposium was convened by the Defense Science 
Board at the Headquarters of the Rand Corporation. This symposium examined 
the military and political impact of BW and resulted in recommendations 
that the Secretary of Defense acquaint the JCS of the results of the symposium, 
develop weapons requirements, increase the CW and BW research effort, develop 
weapons systems use doctrines, and attempt to gain public acceptance and 
support for BW and CW weapons systems. 
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The Defense Science Board approved the conclusions and recommendations 
resulting from the symposium and forwarded them to the Director of Defense 
Research and Engineering (DDR&E) . The recommendations were sent to the 
JCS with the report, and an Ad Hoc Committee on Biological and Chemical 
Warfare was established to prepare a research, development, test and 
evaluation program based on the recommendations. 
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Chapter 5 

The Limited War Period - Expanded Research 
Development, Testing and Operational Readiness (1959-1962) (U) 

Program Definition and Expansion 
In mid-1959, the DDR&E briefed the Secretary of Defense on the 
potentialities of CW and BW and recommended a 5-fold expansion of the 
RDTE effort over a five year period. The Secretary of Defense 6ought 
advice on expanding the CW/BW weapons program and asked that employment 
doctrine be Identified. He was advised that present retaliatory capabil- 
ities were out of date and needed modernization; a U.S. operational 
capability should be maintained as a deterrent; U.S. forces must be 
capable of operating in a toxic environment; an increased RDTE program 
directed to qualitative operational requirements was needed, and the 
Service Chiefs should be requested to identify qualitative operational 
requirements. 

In late October 1959, the Chief Chemical Officer was directed by the 
Chief of Army Research and Development to prepare an expanded five year 
program. The DDR&E also revived the Army's anticrop program which had 
been phased out in 1957 because of the decreased interest of the Air Force, 
the prime user. 

By the end of 1959, the Chemical Corps mission reached a height of 
emphasis unprecedented since WWII. The military Services were submitting 
requirements for BW munitions, which included dissemination means for 
artillery, missiles, drones, and other lesser weapon systems. (See Annex 
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C, Research and Development). To further the emphasis the Secretary 
of Defense set up a Biological and Chemical Defense Planning Board, 
to establish program priorities and objectives. The Board had eminent 
scientists, engineers, and R&D managers from industry, academia, and 
government. In the report of June 1960, the board recommended, inter alia , 
major emphasis in the BW retaliatory and defensive programs. The DDR&E 
approved the recommendations in August 1960 and the Services were directed 
to increase their funding to attain identified BW/CW objectives. The 
cold war years of possible direct nuclear confrontation (U.S. vs USSR) 
had been ameliorated by the Korean War which had been fought with conven- 
tional weapons. In about the same period, the Soviet Union was beginning 
limited harassment tactics, e.g., the closing off of highway access to 
Berlin, resulting in the Berlin airlift. The advent of limited war and 
small scale conflict evoked a need for weapons which could assist in 
controlling conflict with minimum casualties. Controlled temporary 
incapacitation, therefore, became an RDTE weapons objective, and CW and 
BW weapons offered the most promising technical possibilities. The BW 
program was then shifted to emphasize incapacitation. 

In the summer of 1960, the CW/BW national policy of "preparedness for 
use at the discretion of President" which had been revised from "retaliation 
only" in March 1958 was revalidated. Congress became interested in CBR 
disarmament at about the same time and the Senate Subcommittee on Disarmament 
held hearings and published a report (See Annex B) . Stimulated by this 
initiative, the Department of Defense conducted extensive studies through 
1961, concluding that for the "time periods 1962-65 and 1965-70 no single 
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inspection procedure or combination of procedures were available that would 
offer a high level of assurance against militarily significant violation 
of BW arms limitations;" and that "there was no inspection procedure that 
would insure against clandestine use of these weapons." 



An immediate major Defense thrust of the Kennedy Administration was a 
reassessment of BW/CW. In May 1961, the Secretary of Defense asked 
that the JCS: evaluate the potentialities of BW/CW, considering all 
possible applications; prepare a costed plan for development of an adequate 
BW/CW deterrent capability. This project was Number 112 of about 150 which 
the new Defense leaders were emphasizing. The JCS, using primarily the 
August 1960 report of the Defense Biological Planning Board and an Army 
Chemical Corps special submission, sent their study to Secretary of Defense 
McNamara in early June, accepting the Board's basic findings and generally 
supported additional emphasis. The JCS estimated that the cost for obtaining 
Secretary of Defense McNamara's complete spectrum BW/CW capability^ was about 
4 billion dollars. 

The Acceleration Plans 
Within OSD, the JCS study was referred to the Director of Defense 
Research and Engineering for review prior to submission to the Secretary of 
Defense, ^ DDRE a ftnite review of the Jcs recommendations. 

Overall, he strongly concurred in the JCS view that these weapons had 
great potential; however, he felt that they could be considered operational 
only in the most limited sense and that the task of measuring their impact 
accurately still had to be done. The DDR&E recommended that his office, 
to cooperation with the JCS, come up with a phased approach for achieving 
the required capabilities. 
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The Secretary of Defense accepted the iCS recommendations as modified 
by the DDRE and in July 1961, a DOD task group titled, "Project 112 
Working Group" was set up by the DDRE, with Joint Staff and Service 
representatives. They then prepated a comprehensive plan for execution 
which was submitted in September 1961 to DDRE. The plan laid out precise 
tasks, target dates and assigned action. The lack of adequate field 
testing was also highlighted with the recommendation that a Joint Task 
Force (similar to the nuclear testing Joint Task Force) be established 
under JCS control, which would conduct service tests. Overall, the project 
resulted in large increases in U.S. Army BW programs, since the Army 
Chemical Corps was responsible for conducting BW agent research for all 
military Services. 

Reorganization of Chemical Corps Functions 
The Army Chief Chemical Officer was notified by the Office of the Deputy "j 
Chief of Staff for Logistics (DCSLOG) on 14 November 1961, that he was 
responsible for carrying out the major portion of Army Project 112 actions. 
At this juncture, the Chief Chemical Officer was under the direct juris- 
diction of the DCSLOG with technical channels to other General and Special 
Staff elements of the Army, notably the Army Chief of Research and Development 
where the primary Army focal point for Project 112 was located. The Assistant 
Chief Chemical Officer for BW (established in 1953) was shortlived and had 
been abolished in 195A when the new Chief Chemical Officer realigned the 
Chemical Corps to the traditional functional approach. With modest changes, 
it remained that way through 1961. 
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In 1962, the Army had a major reorganization which abolished the Chiefs 
of Technical Services to include the Chief Chemical Officer, His technical 
operating functions were integrated into the newly formed Munitions Command 
of the Army Materiel Command. Selected non-technical staff functions were 
assigned to a new office within the Office of the Deputy Chief of Staff for 
Operations (DCSOPS), with the Chief Chemical Officer as its Director, 
Initially with a staff of 70. Within the Munitions Command, the BW program 
subsequently was centered at Fort Detrick which had operational control of 
BW production activities at Pine Bluff Arsenal. In 1962, BW testing was 
assigned to a separate Testing and Evaluation Command. 

Program Accomplishments 

The BW program in 1962 reflected the objectives established by Project 
112. An anticrop weapons system for the Air Force resumed in 1962 with the 
production of agent. Within the increased program, $20.1 million was approved 
for modification and expansion of the production facilities at Pine Bluff 
Arsenal. The development of vaccines for Q fever and Tularemia enabled 
development work on Q fever and tularemia to proceed to standardization as 
BW agents. $2.3 million was authorized for procurement of broad spectrum 
antibiotics for BW casualties. 

Deseret Test Center 

As a result of Project 112, the Army activated a BW/CW testing organi- 
zation in May 1962. Deseret Test Center (DTC) was established at Fort 
Douglas in Salt Lake City, Utah. It was authorized 227 military and civilian 
personnel and was jointly staffed and supported by the Army, Navy, Air 
Force, and Marine Corps. Liaison was maintained with the US Public Health 
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Service. Its mission, organization, and functions were approved by the 
Secretary of Defense. DTC was to coordinate the requirements for, plan, 
conduct, and evaluate testing of biological (and chemical) weapons and 
defense systems. While reporting through the Army Chief Chemical Officer 
and Army Chief of Staff, DTC had to obtain approval of the JCS for conduct 
of tests, to include materiel, personnel, and funds. In addition, review 
and approval by OSD (DDR&E) and the President (President's Scientific 
Advisory Committee (PSAC)) were required. The Secretary of the Army 
also participated since he submitted the proposed test programs to the 
Secretary of Defense on a parallel basis with the Army Chief of Staff 
submissions to the JCS. For example, on 21 August 1962, the Secretary 
of the Army provided recommendations with supporting detailed rationale 
for the DTC tests. Coupled with the Deputy Secretary of Defense approval 
of only part of the tests, these documents demonstrate the extreme care 
taken to assure the ultimate in safety, the highest level of review and 
approval, and appropriate government coordination. These reviews of proposed 
BW/CW tests focused on the need to place governmental controls on any 
experiment that could have adverse effects onthe environment; and 
precipitated a statement on national policy on 17 April 1963. This state- 
ment required that the President give prior approval for any scientific 
or technological experiments which might have protracted effects on the 
physical or biological environment. OSD implemented this policy on 30 
April 1963 by issuing a DOD Instruction titled, "Large Scale Scientific 
or Technological Experiments," which spelled out precise controlling 
procedures . 
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Chapter 6 

Adaptation of the BW Program to Counterinsurgencies - 
The Vietnam War Years (1963-68) (U) 

Technical Programs 
Throughout the Vietnam War, the BW program was guided essentially by 
the requirements delineated In Project 112. 

The overall emphasis in Defense programs during this period was on 
supporting the Vietnam War and the BW program was limited accordingly. The 
primary retaliatory BW efforts were directed toward meeting production 
requirement* of antipersonnel and anticrop agents. Production facilities 
at Pine Bluff Arsenal were completed and between 1964 and 1967, the plant 
produced several different BW agents. Various types of BW munition hardware 
were delivered to Pine Bluff Arsenal, filled, and stored there. These 
munitions were never shipped anywhere, except for test purposes. Production 
of anticrop agent was accelerated in 1963 and continued until August B69. 
Anticrop agent cultivating methods, originally developed at Fort Detrick, 
were subsequently refined under a contract beginning in 1963. The agent 
w«a subsequently produced and delivered to Fort Detrick at the termina- 
tion of the contract in June 1966. 

Chemical Herbicides 
Based on the special scientific advisory efforts of the OSD Advanced 
Research Projects Agency to South Vietnam and supported by special funds 
provided by them, the United States Army and Air Force were requested to 
conduct chemical herbicide spray experiments in South Vietnam. The purpose 
'a to determine their operational suitability for defoliation of jangle 
Station to prevent ambush along key travel routes, and for destruction of 
eld crops grown by the insurgents in remote areas. The technical work 
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on the herbicides and dissemination devices was done by Fort Detrick perso 
and the US Air Force provided aircraft and pilot support. These actions we 
not BW but some confusion resulted because Fort Detrick carried out the RDTE 
activities as a part of their overall scientific program. Subsequent U.S. 
introduction of herbicides operationally in 1963 and rapid increase in their 
use until termination in 1970, resulted in North Vietnamese accusations that 
the U.S. was using CW and Even BW . The impact of these actions on the U.S. 
ban of BW in 1969 are treated in detail in Chapter 7. 

Incapacitating BW Agents 
In 1964 RDTE on en tero toxins from bacteria of the Staphylococcus group, 
which causes severe short term incapacitation (known as food or ptomaine 
poisoning), had progressed to the point where development of weapon systems 
appeared feasible. As a result, work on this potential agent was accelerat 
Enterotoxins are not living microorganisms and are not contagious in any way 
They are complex chemical substances produced by microorganisms which can 
be readily synthesized chemically; and were included in the Fort Detrick BW 
program as a matter of scientific economy, much like the chemical herbicides 
were part of the BW anticrop program. Staphylococcal enterotoxins were 
particularly attractive as agents because much less enterotoxin is required 
to produce incapacitation as compared to standard CW agents. President 
Nixon's statement in November 1969 did not specifically ban biological toxi 
and extensive discussion ensued on whether to include toxins in the U.S. 
declaration. The inclusion of toxins in the ban occurred in February 1970 
and all Staphylococcal enterotoxin work stopped. The details of R&D, 
production, human volunteer testing, and field testing are in Annexes C, D, 
E and K. 

Some living microorganisms, such as Q fever and VEE, were also conside 

but were not as desirable as toxins because of the concern about possible 
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spread, the predictability of effects on the target population, and available 
knowledge about their long term effects on the environment. Other associated 
programs were also carried out and are described in the annexes listed above. 
No serious consideration was Riven to their use in the Vietnam War although 
hypothetical analyses were made to assess their potential. 

Defensive Programs 
Defensive BW developments in this period emphasized rapid detection 
systems, extension of available vaccines and improved therapy and prophylaxis. 
Also, a test was conducted to determine the vulnerability of personnel in 
an urban subway system to covert BW attack. A series of trials were conducted 
in three major north-south subway lines in mid -Manhattan , New York City, in 
June 1966. A harmless simulant biological agent (BG) was disseminated 
within the subway tubes and from the street into the subway stations. The 
simulant data when translated into equivalent covert attacks with 
pathogenic agents during peak traffic periods indicated that large numbers 
of people could be exposed to infectious doses. With the need for increasing 
■ooey to support the U.S. Army's increased involvement in the Vietnam War 
and the mounting efforts in the United Nations (UN) to achieve some type 
of disarmament agreement in CW/BW, the funding support of Army BW programs 
gradually dropped Trom $38 million in FY 66 to $31 million in FY 69 when 
President Nixon banned U.S. BW weapons. In FY 73, when the Army biological 
defense program had stabilized, the amount had dropped to $11.8 million. 
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Chapter 7 

Disarmament and Phase Down (1969-72) (U) 

Presidential Ban of BW 
On 25 November 1969, President Nixon announced a major policy decision 
on the United States chemical and biological warfare program. With respect 
to CW, he renounced the first use of lethal and incapacitating chemicals 
and he stated that he would resubmit the Geneva Protocol to the U.S. Senate 
for ratification. With regard to the BW program, President Nixon renounced 
the use of lethal bacteriological (biological) agents and weapons and all 
other methods of biological warfare, and he directed the Defense Depsrtment 
to make recommendations for the disposal of existing BW weapons. He further 
stated that the U.S. would confine its biological research to defensive 
measures such as immunization and safety measures. Questions remained, how- 
ever, on whether the policy applied to biological toxins. On 14 February 
1970, a White House announcement extended the policy to biological toxins 
regardless of their means of production. 

The Presidential announcement was culminated by several major reviews 
of U.S. policy concerning chemical and biological warfare by national security! 
experts. However, as indicated in Chapter 6, the origin of the policy 
change dates from criticism of U.S. application of chemical herbicides and 
riot control agents in the Vietnam War beginning in the mid-60's. In addition 
studies of a coordinated U.S. policy on BW and CW were initiated by the Defend 
Department and the State Department in October 1963. These studies continued i 
into 1965. On 5 December 1966, the General Assembly of the United Nations 
passed a resolution for all States to observe the principles of the Geneva 
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Protocol of 1925. In December 1966, a recorrn endatior was made that the 
United States should announce a policy of "no first use" of biological 
weapons but no action was taken. 

United Nations Disarmament Efforts 
International attention on chemical warfare was heightened in January 
1967 by the reported use of toxic material in the Yemen Civil War. The effec- 
tiveness of the Geneva Protocol was questioned and there was considerable debate 
at the United Nations on the necessity to develop new instruments to extend the 
Geneva Protocol. A case was made by the United Kingdom to separate BW and CW 
to facilitate disarmament progress in this area. In 1968, the Eighteen-Nation 
Committee on Disarmament (ENCD) recommended that the Secretary General appoint 
a group of experts to examine the dangers to mankind represented by employment 
of CW and BW. The group was subsequently appointed following a UN General 
Assembly resolution to this effect on 20 December 1968. They met in February, 
April and June and submitted their report to the Secretary General of the UN 
in late June 1969. In July 1969, the Secretary General accepted the report 
and urged a halt to the development, production and stockpiling of all CW and 
BW agents and proposed elimination from the stockpile. He also appealed to 
all States to accede to the Geneva Protocol and to apply its provisions to 
all chemical and biological warfare agents. In November 1969, the World 
Health Organization submitted a separate report to the UN on the health 
aspects of chemical and biological weapons. Both reports emphasized the 
unpredictability, risk in, and lack of control of BW in a major military 
employment. At the UN, there was general agreement that no new instrument 
other than the Geneva Protocol was needed to preclude the use of CB weapons 
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but that a new agreement would be needed to prohibit their development, 
production, and stockpiling. 

The UK continued to push for a separation of CW and BW and on 10 July 
1969, they submitted to the Conference of the Committee on Disarmament (CCD 
a draft Convention for the prohibition of the development, production and 
stockpiling of bacteriological (biological) and toxin weapons . (The UK 
draft was revised to include toxins at the suggestion of the U.S. and was 
resubmitted on 18 August 1970.) The USSR submitted a competing disarmament 
Convention encompassing CW and BW to the UN General Assembly in September 1 
It was in this framework of international debate that President Nixon made 
his preemptive announcement of unilateral BW disarmament by the United State 
United States Demilitarization Program 

In preparation for the President's announcement, the Department of the 
Army in August 1969, was directed to immediately cease all production of tox 
and biological agents and filling of dissemination devices. Guidelines for 
BW demilitarization plans were formulated and plans were initiated for dispo 
of all antipersonnel agents and munitions at Pine Bluff Arsenal and all antl 
crop material at Fort Detrick, Rocky Mountain Arsenal and Beale Air Force Ba 
The plans emphasized operational safety and control, total accountability 
for all materiel, and absolute verification of destruction in the form of 
incontrovertible data. The plans were reviewed extensively by Army experts 
and by U.S. Departments of Health, Education and Welfare; Interior; Agricul 
the Environmental Protection Agency; and appropriate state and local 
officials. Accompanying environmental impact statements were filed with th 
President's Council on Environmental Quality. 

*0n 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed 
"The Committee on Disarmament (CD) M to reflect expansion of its membership. 
The name of the conference was changed accordingly. 
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Total destruction of DOD antipersonnel BW stocks and munitions was 
accomplished oeiween 10 May 1971 and 1 May 1972. The facilities at Pine 
Bluff Arsenal were completely decontaminated and turned over to the Food 
and Drug Administration to become the National Center for Toxicological 
Research. Total destruction of DOD anticrop agents and decontamination 
of facilities at the three storage points was accomplished between 19 
April 1971 and 15 February 1973. 

The offensive BW experimental program was also terminated in 1969 
with a complete inventory of all BW materiel at Fort Detrick and Dugway 
Proving Ground and destruction of all items except those essential to 
defensive BW research. The BW production facilities were decontaminated 
and assigned to the Army Health Services Command pending formal transfer 
to the National Cancer Institute (NCI). The NCI has performed work through 
a contractor at the former biological laboratories since 1972 under an 
interim agreement; final transfer should be completed in 1977. Finally, 
BW defense program management and operations were transferred to Edgewood 
Arsenal. Details of the 5W demilitarization program are contained in Annex L. 
Biological Warfar e Convention and Geneva Protocol 
In March 1971, while the U.S. BW demilitarization program was in progress, 
the East and West stalemate regarding separation of BW and CW weapons was 
broken and a mutually acceptable draft convention applied to BW alone was 
submitted t0 the General Assembly. The convention was approved by the Assembly 
in December, signed in Washington, London, and Moscow on 10 April 1972. 
Ratification by the U.S. Senate was delayed by their consideration of the 
Geneva Protocol and the question of adding herbicides and riot control agents 
to the definition of CW agents. 

The question was resolved by President Fort in the latter part of 1974 
*hen the Administration renounced as a matter of policy the first use of 
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of riot control agents f»nd herbiciuf-s In w/r except under specific 
conditions of defense to seve lives. The Senate approved both the 
Protocol and the Convention on 16 December 1974 and President Ford 
signed documents of ratification on 22 January 1975. 
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Chapte- 8 

The biological Defeuse Research Program (1973-77) 
Program Realign " . ent 
Since the Preside: 9 ban on offensive BW in November 1969 (extended 
by the ban on biological toxins in February 1970) , the Army has confined 
its BW technical program to demilitarization and to defensive development 
involving physical protection and 'medical procedures. The demilitarization 
programs have been discussed in the previous chapter and elaborated in 
Annex L. 

On 1 April 1972, Fort Detrick was transferred from the U.S. Army Materiel 
(AMC) to the Office of The Surgeon General. As a result of the 
shift in ownership of Fort Detrick, the Analytical Science Office and the 
Biological Defense Materiel Division were transferred from Fort Detrick to 
Edgewood Arsenal, Maryland. On 1 July 1973, Fort Detrick and the U.S. Army 
Garrison was reassigned to the U.S. Army Health Services Command also under 
The Surgeon General. Civilian personnel, equipment and facilities of the 
Plant Sciences Directorate of Ft Detrick were transferred to the U.S. Depart- 
ment of Agriculture to continue the work on defense technology against crop 
disease in accordance with a PSAC recommendation. 

The U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID) 
located at Fort Detrick is the center of the Army's program on the medical 
aspects of BW defense. The physical defense program is conducted by the 
Biological Defense Group, with approximately forty personnel, assirned to 
the Directorate of Development and Engineering at Edgewood Arsenal. Field 
test support of the Edgewood Arsenal effort is provided by Dugway Proving 
Ground. Under an RDTE Project (Technical Assessment of Foreign Biological 
Threat), Dugway Proving Ground has the mission of examining the C.S. and 
ts Armed Forces* vulnerability to biological attack. This function is 



•Approximately 461 assigned personnel. 
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assigned to a total of seven analysts in the Studies Division who examine 
available intelligence reports, current laboratory research, and results o 
vulnerability testing with an overall assessment of these activities. 
Vulnerability assessments normally involve study and evaluation rat..e. rh 
laboratory R&D; however, simulant tests may be conducted when additional 
basic data is required. 

Funding for the total RDTE effort has varied from $10.2 million in 
FY 73 to $14. A million in FY 76. Most of the funds (approximately 65% 
of $14.1 million in FY 77) have been applied to The Surgeon General's 
medical defense programs. 

Physical Defense Program 

The Biological Defense Group has responsibility for basic research and 
development of biological detection and alarm devices, development of high 
volume aerosol sampling and collection equipment, as well as development 
and evaluation of devices, systems, methods, and protocols for physical 
., protection and decontamination. The major thrust of the physical defense 

program during the 1972 to 1976 time frame has been towards the end item 
development of a Biological Detection and Warning System for the field A 

The current program for basic research on biological detection has 
emphasized studies on remote detection concepts. This research has 
consisted of theoretical analyses of the feasibility for detecting micro- 
biological aerosol clouds in the atmosphere area scanning methods. No 
experimental studies have yet been conducted. 

The hardware development program was accompanied and supported by 
active program of system analysis to provide a logical basis for the 
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establishment ct' performance characteristics for the proposed systems. 
Studies included threat analysis, target anaLysis , field alarm array studies 
and the impact of dcteccor arrays on casualty reduction, system logic 
studies, o.id related concept of use stuJies leading to a better definition 
of system requirements. Coupled with the detector development was the 
parallel development of a large volume field sampler which would be 
triggered by an alarm to collect a sample. 

Exploratory development of biological agent decontamination continued 
throughout the 1972-77 period. A contract package was prepared for the 
exploratory development of a decontamination system for biological contaminated 
personnel, equipment, and enclosures. This would be a four year technical 
effort planned for FY77 through FY80. 

Basic research in this area is directed at evaluating the concept of 
decontaminating microbiological aerosols with a counter-aerosol of a chemical 
disinfectant such as lactic acid. 

In the area of physical protection, peripheral leakage tests on 
two new mask prototypes will be completed, and evaluation of the leakage 
characteristics and performance of individual and collective protection 
equipment under development for the Army will be continued. 

Medical Research Program 

The objective of the medical research program is the development of an 
effective, integrated medical defense against biological weapons and highly 
infectious agents. New and classical techniques in virology, immunology, 
and pathology are employed to develop methods for the early diagnosis, 
prevention and/or treatment of biological agent casualties, and rapid 
laboratory identification of BW agents as well as other extremely infectious 
diseases of importance in military operations. A major effort of research 
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is the development, production and stockpiling of vaccines that can be used 
by US military troops deployed anywhere in the world against known and 
potential BW agents. The only national resource for vaccine development 
of any magnitude for the US Armed Services, Merrill National Laboratories, 
is utilized for mass production of candidate vaccines. This multifaceted 
program utilizes the most efficient methods and technology for prevention 
and treatment, aerosol immunization, diagnosis, and vaccine production for 
BW agents and other militarily important highly infectious diseases. 
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FOP R ELEASE A T 7 : 30 P.K. , E ST. JANUARY 3, 19^6 

BIOLOGIC AL WARFARE 

REPORT TO THE SECRETARY OF WAR BY MR. GEORGE W. MERCK, 
SPECIAL CONSULTANT FOR BIOLOGICAL WARFARE 



Note tc the Editors : Intelligence reports of investigation conducted by 
Military Intelligence agencies in Japan after the occupation and received 
there after Mr. Merck had prepared his report to the Secretary of War show 
that Japan had made definite progress in biological warfare. From these 
investigations it is known that the Japanese Army fostered offensive de- 
velopments in this field from 1936 until as late as 19**5. 

Intensive efforts were expanded by Japanese military men toward 
forging biological agents into practical weapons of offensive warfare, 
Modifications of various weapons developed through research in their 
laboratories were fieldtested at Army proving grounds where field experi- 
ments were also conducted in the use of bacteria for purposes of sabotage. 
These efforts were pursued with energy and ingenuity. While definite 
progress was made, the Japanese had not at the time the war ended reached 
a position whereby these offensive projects could have been placed in 
operational use. 

There is no evidence that the enemy ever resorted to this means of 
warfare. Whether the Japanese Army could have perfected these weapons in 
time and would have eventually used them had the war continued is of cour 
not known. However, defenses against biological warfare were the subject 
of an active research and development prcgram in this country. 

This report sets forth the combined efforts of American scientists an 
industry working with the armed forces and in cooperation with similar 
agencies in the United Kingdom and Canada to develop defenses to enemy 
attacks by biological warfare. 

While the military developments cannot be disclosed in the interest of 
national security the research c-^r.t seated significant knowledge to vuat 
was el ready known concerning the ccntrcl of diseases affecting humans, 
animals and plants. Arrangements have been made whereby this information 
of value to humanity as a whole will be rc'e available to the public from 
those sources respcnsible for the vrrk. -his will be accomplished through 
reports before scientific bodies, ■$ ■• "jli?at i.cn in scientific journals and 
other means by vnlefc auvances Ir. tsience and medicine are disseminated in 
peacetime . 
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Dear I*. Secretary: 

Ti , c Biii-.e.-/ atver;:, .. " --:\zv. i~ var -^osa? not only ™ the 
wcaoors which It actually b: -n.; v on trie enemy but also on the 

tLorourimesF with vhich the n-ricn rr-paves fcr all eventualities. Vhis 
ba?ic *llit»ry doc**-ine was followed by t].e United Crates in waging '. 
again* t the Axis. 

A type ~f vt-r fare that iai*ht have been employed in World War II - a 
potential avenue of attack by our enemies - was biological warfare. 
BiDlotfical warfare may be defined a9 the use of bacteria, fungi, vi: ;se£ , 
rickettsies, ana tcxic agents from living organisms (as distinguished 
from synthetic chemicals used as gases or poison) to produce death Dr 
disease in men, animals, or plants. This type of warfare was not unknown 
in World War I. although it was employed only on a very limited scale. 
The-e is incontrovertible evidence, for example, that in 1915 German amenta 
inoculated horses and cattlo leaving United States ports for shipment to 
the Allies with disease-producing bacteria. 

In the years between World War I and World War II a general interest 
in the possibilities of biological warfare was maintained by scientists 
and military men in many countries, and many came to believe that th.3 
type of warfare was possible or even probable in the future. A3 tne 
inter-wer period drew tc a close, opinion in the United States as to the 
possibility of biological warfare was by no means united, but conr.cn prudence 
dictated to those responsible for the nation's defense that they give 
serious consideration to the possible dangers in this field. The counsel 
of those aiert to the possible danger was foimally brought tc the attention 
of the War Department in the fall of 19 l »lt whereupon Secretary Sti-son 
proesptly requested the National Academy of Sciences to appoint a ccxrittee 
to make a complete survey of the current situation and of future pos- 
sibilities. 

After careful study, this committee - known as the WBC committee - 
drew the conclusion in its report of February 19^2 that biological .arfare 
was distinctly feasible and urged that appropriate steps be taken fcr 
defense against its use. The report stated in part: 

"The value of biological warfare will 
be a debatable question until it has 
been clearly proven or disprcven by ex- 
perience. The wide arsurrpticn is that 
any method which appears to offer advp-ntages 
to a nation at war will be vigorously 
employed by that nation. Tiicre is but one 
logical course to pursue, namely, tc study 
the possibilities of such warfare from 
every angle, make every preparation for 
reducing its effectiveness, and thereby 
reduce the likelihcrd of its use." 
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Vith tnese conclusive before httft* becretiry St\mson recommended to 
President Roosevelt the •st4^blie^iQ n t o** B civilian agency to take full 
charge of all aspects of blodLOggSj&a Sr^:- . Jpcr. t.ie approval cf th-» 
President, the War Research Service with Or. 'Jeorge W. Merck as Director 
was organized in the summer of J.9**2 anc vas attached to the Federal 
Security A^.icy. Zn tuc interests of efficiency, economy, and secrc / 
War Research Service remained a 3mall organization. It served primarily 
as a coordinating agency one drew on the facilities, personnel, and ex- 
perience already existing in the Government and private institutions. It 
recommendations were implemented by orders and directives issued by the 
various branches of the Armed Services, particularly the Medical Services) 
of the Array and the Navy and the Chemical Warfare Service of the Army, r 
propriate liaison was maintained with the Armed Services, the U.S. Public 
Health Service, the Department of Agriculture, and the Department of the 
Interior. Intelligence was obtained from the Army, the Office of Naval 
Intelligence; and public relations matters were handled in cooperation 
with the Bureau of Public Relations of the War Department, the Office of 
V/ar Information, and the Office of Censorship. A Committee of prominent 
scientists — known as the ABC Committee — was set up by the National 
Academy of Sciences and the National Research Council to advise War 
Research Service on its special research problems. 

The exchange of information on this subject which had been inaugurat 
some months before with the United Kingdom and Canada was continued and 
provision was made for the interchange of biological warfare personnel 
between the three countries. 

The first major task undertaken by War Research Service was the de- 
velopment of defensive measures against possible biological warfare atta 
Measures were taken in cooperation with the Armed Services to protect 
the supply of water, food, and milk on the mainland; in Hawaii, the 
Caribbean Area, particularly the Canal Zone; and finally all overseas 
theaters . 

An extensive program for the collection of intelligence on biological 
warfare was established, making use of the intelligence collection agenci 
of the Armed Forces, the OSS, and the FBI, and arrangements were made to 
send specially trained intelligence officers into operational areas to 
stimulate the collection of intelligence on biological warfare. 

The major achievement of War Research Service, however, was the 
organization of a program of research and development to extend the 
boundaries of knowledge concerning the use cf pathogenic agents as a wea. 
of war and the means of protection against possible enemy use of these 
agents. All known pathogenic agents were subjected to thorougn study and-i 
screening by scientists of the highest competence in their respective 
fields to determine the possibilities of such agents being used by the 
enemy. Those disease-producing agents which seemed to offer some promise.* 
were "assigned to various university and private research laboratories for 
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gth*l yvrti^s, ccan c oi 



tection againrt 
ta,jntal operations. 



Ir November 19U? ^ar Research Servic- -eq-ieste^ the Cnenic*l Warfar- 
o-rviee of the Army to prepare to assume responsibility for a largei scale 
'^search and development program involving the construction and operation 

r .oftcialiy designed laboratories and pilot plants. The site chosen for 
*L*r facilities was at Camp Detrick, Frederick, Maryland, where con- 
struction was begun in April 1SU3. When these facilities were put into 
operation research projects which had been developed under sponsorsnip of 

Jar Research Service were turned over the Chemical Warfare Service for 
further development at Camp Detrick. War Research Service continued to 
exercise general suoer-ision over the entire field and continued to sponsor 
fundamental research studies in universities and private institutions and 
to help secure scientific personnel and equipment for the Camp Detrick 
operations. 

In December 19**?, the Office of Strategic Service reported to the 
Joint Chiefs of Staff that there were some indications tnat the Germans 
might be planning to use biological warfare agents. While the evidence 
that the Germans might use such agents was inconclusive, there vaa con- 
siderable concrete information available from work which had been carried 
on in the United States, the United Kingdom and Canada that attack by 
biological agents was feasible. Accordingly, it was decided in January 
l$kk to step up all work in this field, particularly in terms of che 
protection of troops against possible enemy use of tiaese weapons, ani tc 
transfer a large part of the responsibility for the biological warfare 
program to the War Department. The complete transfer was accomplish* i by 
direction of the President in June 19k 1 * when the Chemical Warfare Service 
was made responsible for the program in the War Department with the 
cooperation of the Office of the Surgeon General on certain important 
defensive phases. The Navy Department continued to make important 
contributions to the program and continued to work in close collabcrati::: 
with the War Department in this field. The research and development 
program was greatly accelerated, although it was directed that no 
biological warfare ager.t3 should be produced in quantity without specific 
approval of the Secretary of V/ar. In fact, no large stocks of these 
agents have ever been accumulated. 

I'oon pnsumption of the War Department cf full responsibility in this 
field, the Secretary of War appointed the Director of War Research. Service 
hit 3 Bpeeial Consultant on Biological Warfare and established the Unite i Sts 
Sioiogical Warfare* Comr.itt.ee, with Vr. Merck as chair-nan, to advise h: - on 
policy matters and to maintain cL,3e xiair-on with the British and Canadian 
groups concerned vith biological warfare. This Committee was corpora cf 
representatives: nf the Chemical Warfare Service, the Office of "he Surc-ron 
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Cenertd, U.S. - • - * 'v:ic>e. S»S. bureau of Ordnance, 

U.C. Navy; k&Z m ?Sr •,: : ::<s DCTtloy&Klt Division, War Department 

Special S:a:f; — . V/icr -f Strategic Cervices. Anew Committee 

designated tfca 22? romr-.ir.-** — vmi fr-raed by thft ^tional Academy of 
Sciences ar.i -re national Research Council to advise the War Department 
on the scientific, aspects of the subject. 

At the neirht of its devc-lopoent , the Special Frojects Division cf 
the Chemical '>\rfare Service of the* Army, vhich cairied the main 
responsibility ffar the program after June 19 1 * 1 *, had a total personnel, 
nearly 39CC, &? vhich some 230C were Army personnel, nearly 10C0 iiavy, and 
nearly 100 civilian. The projects carried on by the Special Projects 
Division at its four installations were combined operations — with Army, 
Navy, and civilian personnel working together in the closest cooperation. 
They worked under high pressure and the strictest secrecy. Their achieve- 
ments have been most remarkable. 

The first installation, established by the Special Projects Division 
in April 19^3 was the parent research and pilot plant center in Maryland; 
the second, Field testing facilities established in the summer of 19**3 in 
Mississippi ; the third a plant designed for the investigation of larger 
scale production acquired early in 19hk in Indiana; and the fourth field 
testing facilities established in the summer of 19hh in Utah. These 
installations were unique in many respects requiring, as they did, special 
designing to meet the completely new problems under investigation. The 
need for great precision and rigid safety requirements created many complex 
engineering problems. Special equipment had to be designed, constructed, 
and installed to handle processes never before exploited and on a scale of 
operation never before undertaken. 

While it is not possible to reveal at this time the specific agents 
on which intensive work was done at those installations, the general nature 
of the problem and the type of information that was obtained in this field 
can now be told. It should be emphasized that while the main objective in 
all these endeavors was to develop methods for defending ourselves against 
possible enemy use of biological warfare agents, it was necessary to in- 
vestigate offensive possibilities in order to learn what measures could be 
used for defense. It was equally clear that the possibility of retaliation 
in kind ccuid net be disregarded in the event such agents were used against 
us. Accordingly, the problems of offense and defense were closely inter- 
linked in all the investigations conducted. This is implicit in the dis- 
cussion which follows. 

A wide variety of agents pathogenic for man, animals, and plants was 
considered. Agents selected for exha"«»tive investigation wer*» nnde 3: 
virulent as possible, produced in specially selected culture media and und 
optimum conditions for growth, and tested for disease producing power on 
animals or plants. Intensive investigations wei e conducted on many aspects 
of this field, including studies of hcv well various organisms of hich 
disease-producing power would retain their virulence and how long they woul 
remain ali*.-e under different storage conditions; biological, physical, and 
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. uro t,ectivc measures; the number r.f u.^j->.-: required co produce 
" " ,-eness of antibiotics win chemo-taerapautic agents; 
r'-^ldZ oert.d o:* various ci=™ ; tt.^U^.-of 
' • ' cneaicals (or coagents) when a»fcd with patten lc agent* or 
f^rl«* in influencing their disease producing powers. From these and 

r sf'i- hw come much new informal which, when published in 
Entire journals, will make significant contributions to the advancement 
01 knowledge. Extensive studies of biological and chemical agents which 
• j d t j.ave been' used in attacking ott crops resulted in certain dis- 
coveries vnicl. will undoubtedly prove of great value to agriculture. 

Studies were made of methods aud saant v v vhich biological warfare 
ojcentt might be employed against us. This involved not only the perfection 
of pntisabotage measures — information on which was made availaole to 
impropriate civilian end military authorities — but also studies of the 
val-ous types of munitions that might be employed for the dissemination cf 
biological warfare agents. A strong intelligence program was instituted 
whi~h operated very effectively in all theaters of operation with the 
result that a thorough knowledge of German activities in this field was also 
obtained. Similar investigations of Japanese activities (are now being; were 
conducted. When these investigations are completed it will be possible to 
evaluate fully the work carried on in this field by our enemies. All 
evidence to date indicates that the Axis powers were behind the United 
States, the United Kingdom and Canada in their work on biological warfare. 
It is al30 known that after early 19^2 Germany obtained no information 
concerning United States activity in biological warfare, and that no ^ 
serious leaks of information on this subject occured in this country. The 
intelligent and whole-hearted cooperation of the press and radio of the 
nation, working in conjunction with the Office of Censorship, helped very 
materially in this regard. 

In all work on biological warfare carried on in the United States, 
extreme care was taken to protect the participating personnel from in- 
fection. Many new techniques were devised to prevent infection and proved 
highly successful. Hospitals and dispensaries were maintained at all 
installations, staffed with both Army and Navy personnel and well equipped 
to treat accidental infections. As the result of the extraordinary 
precautions taken, there occured only sixty cases of proven infection 
caused by accidental exposure to virulent biological warfare agents which 
required treatment. Fifty-two of these recovered completely; cf the eight 
cases remaining, all are recovering satisfactorily. There were, in 
addition to the sixty proven cases, 159 accidental exposures to agents of 
unknown concentrations. All but one of these received prompt treatment and 
did not develop eny infection. In one instance, the individual did not 
report exposure , developed the disease, out recovered after treatxen-. 

Obviously none of these cases were brought about intentionally, and 
were not, therefore, "controlled" exp^nnents , but in any event certain 
valuable information was obtained from their treatment, particularly with 
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r*«7P.ra v.c new antibiotics, chemcthe-.--, ': J ,ic averts *nd 1.cauni2iD«5 pro- 
ceaur-o v which, but for thcrf rares of •.<.■?.* dental .'rf*etion, could 
otherwise h&/e been tester: onjy on aciiiais. Considering the variety of 
highly pathogenic agents handled, the scale cf operations employed, and, 
the relatively large number of people involved, the safety record of cur 
biologic.) ~rfarc program is truly ffcflu, iiuble 

The activities of the United States in the field of biological warfr 
undertaken under the good of necessity and aimed primarily toward secur 
for this nation and its troops in the field adequate protection against 
possible use by our enemies of biological warfare agents, were carried 
with that teamwork which has characterize- uany of our efforts in war 
time. The branches of the Army and Navy, many civilian scientists, 
university and private research institutions, and several Departments of 
the Government all worked together to the common end. This was a matter 
of great urgency, and many of the problems were unique and most complex. 
The objective was attained; adequate defenses against a potentially 
dangerous method of warfare were devised, the possibility of surprise 
from this quarter was forestalled. Apart from the military objectives 
attained, however, much information of great lasting value for human 
welfare was obtained. Unique facilities were established for research 
and experimentation on pathogenic agents on a scale never before possiblJ 
These facilities will be of inestimable value to future military and 
civilian biological investigations. In general terras, these were some o 
the more important accomplishments of the program: 

1. Development of methods and facilities for the mass production 
of microorganisms and their products. 

2. Development of methods for the rapid and accurate detection 
of minute quantities of disease-producing agents. 

3. Significant contributions to knowledge of the control of 
airborne disease-producing agents. 

h. Production and isolation, for the first time, of a 
crystalline bacterial toxin, which has opened the way for the oreparatioa 
cf a more highly purified immunizing toxoid. 

5. Development and production of an effective toxoid in 
sufficient quantities to protect large scale operations should this be 
necessary. 

6. Significant contributions to knowledge concerning the devel 
of immunity in human beings and animals against certain infectious dise 

7. Important advances in the treatment of certain infectious 
diseases of human beings and animals, and in the development of effectiv 
protective clothing and equipment. 
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ft. jv /elftpsi^nt of l;.V i*jM u *$£ttfcl prcp&fcttiioa and maintenance 
facrvie-* -o vutr-:' t-:\.«T.::» -.^-ber of v^oved trains of eXperi- 
JJJntix animnis rtcyi -ed for i«v*»- \r- Lor*. 

9. Applications of sr.ei.-ia* photographic techniques to the study 
of airborne microorganisms *nd the .i~fety of laboratory procedures. 

]0 Information on the effect cf more tnp.n 1000 different chemical 
agents on living plants. 

11. Studies of the production and control of rrertain diseases of 

plant 3 . 

Step*? are bein^ taken to permit the release of such technical papers 
and reports by those who have been engaged in this field as may be published 
without endangering the national security. It is important that this be 
done, for much of the information developed in the course of this under- 
taking will be of great value to public health, agriculture, industry, and 
the fundamental sciences. 

Ill 

While it is true that biological warfare is still in the realm of 
theory rather than fact, in the sense that it has not actually been used 
' in^military operations, the findings of the United States in this field 
•long with* the findings of groups engaged in similar work in the United 
Fingoom and Canada have shewn that this type cf warfare cannot be discounted 
by those of this nation who ire cor.~err.c-c with the national security. Our 
endeavors during the var prcvided mear.o der^ndire the nation against 
biological warfare in terms of :tc presently known potentialities, and 
explored means of retaliation which right have been used, had such a course 
been necessary. Although remarkable achievements can be recorded, the 
metes and bounds of this type of warfare have by no means "been completely 
■assured. Vorx in this field, born of the necessity of var, cannot be 
Ignored in time of peace; it must be continued on a sufficient scale to 
provide an adequate defense. 

It is important to note that , unlike the development of the atomic bors'c 
and other secret weapons durin? the war, the development of agents for bio- 
logical warfare is possible in many countries, large and small, without 
"^T»St expenditures of money or the construction of huge production facilities. 
It is clear that the development of biological warfare could very we] 1 
proceed in many countries, perhaps under the guise of legitimate mecical 
or bacteriological research. 

In whatever deliberations that tske place concerning the implementation 
of a lasting pecce in the world, the potentialities cf biological wa^ta^e 
cannot safely be ignored. 

Respectfully yours, 

GS0RGE V;. ME3CK 
Consultant 
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Anno. 3 
Coi'.gr^ssisr.il Avarenesi 

Worl d W ar IT . The strict secrecy and urgency Imposed during World 
War I J (WWII) on the BW program prohibited public knowledge and resulted in 
or.., cursory Congressional review. However, key Congressional leaders were 
kept generally aware of the program through Secretary of War Stitason and h 
consultant for BW, George W. Merck. At the end of WWII, an official report 
(an unclassified version of Mr. Merck's secret report to the Secretary of 
War) was released and published. This report, entitled "Implications of 
Biological Warfare," was included in a volume of U. S. Scientific Atomic 
Energy Information transmitted to the United Nations Atomic Energy Commissi 
in June 1946 by Bernard M. Baruch, the United States Representative. Con- 
commitantly , selective BW work waa authorized for publication in scientific 
Journals. During the period 1946 to 1972 over 1,600 scientific papers 
by Fort Detrick scientists were published in the open literature. 

Post World War II . During the period 1946 to 1952, information on 
the BW program was provided to members of the House Armed Services Conanit 
anTT^Ii^Na^fensc Subcommittee of the House Committee on Appropriations. 
Because of the classified n&ture cf the discussions, a number of the port! 
of the hearings are not reflected in the Congressional records. In the 
1946 hearings the Chief Chemical Officer discussed the BW program in detail 
including accomplishments applicable to public health. In the hearings 
before the Defense Subcommittee of the House Committee on Appropriations 
for 1951, Mr. George M. Manor., Texas, Chairman, reflected the view express 
at times by other Congressional members when he decried the "Change of our 



73 



policy lust ir. n.«!<-i < cu'^ic s.'t Ai.z'f . i. •.• cf biological warfare 

which *e arc r/uitris^ln? . • . - c:. u ,x*r,acnt cf defense i^ 

now making public the amounts of money which we are ep*nclng for biological 
warfare, or that we spend money for 3uch purposes ... T do not see that 
any useful purpose has been serve*. V 

Post K orean War . In hearings befo-e the Defense Subcommittee of the 
ttousft Commit*:^ on Appropriations for 1953, the record shows the need 
for an increased funding level to pay for new biological laboratories that 
were echeduled to begin operations in 1953. 

With these actions and the need to justify funds for a continuing 
Army BW program, Congressional oversight was expanded to the level of 
scrutiny afforded other military programs having security implications and 
gradually extended to the point where special Congrescional Committee 
comprehensive reviews were conducted starting ir 1959. The House Committee 
on Science and Astronautics held a two-day hearing in June 1959 on Chemical^ 
Biological and Radiological Warfare Agents, chaired by Congressman Overton 
3 rooks and included, among others, Congressmen JohnW. McCormack, Joseph 
W. Martin, and Olin E. Teague. A study on CBR Warfare and Its Disarmament 
Aspects was prepared in August 1960 by the Subcommittee on Disarmament of 
the Committee on Foreign Relations of the United States Senate. The 
Chairman was Senator Hubert K. Humphrey and includes, among others, 
Senator John F. Kennedy and Senator Frank Church. 

These special reviews augmented the annual Array budget justification 
submissions and testimony to the Congress in which the /.nny BW programs were 
specifically identified and were, az tires, the subject of extensive discussion. 
In nearings before the defense SuPcom.T-.it tee of the House Appropriations 
Cornrittee ir. 1959. Cc-resrr.an Robert L. 7. Sikes, riorld.., asked S-creLary 
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o. Ur. tense McEircy for a review of the chemical and EW progirrar. L:c<lu. c c 
"i hiy are both operating nov on a reader i'sris." On 26 Marcl. 1956, Mr jor 
General William M. Creasy appeared as a witness before the aforemeiu toned 
subcommittee . General Creasy' s testimony totals 20 pages in the Congress 
Record and covers an extensive number of areas relating co the overall 
chemical and BW programs including the testing program and the necessity 
to uce human volunteers. Budgetary requirements, public information 
needs, security aspects, offensive and defensive BW , and other areas of 
Congressional interest are reflected in hearings before the Subcommittee 
of the House and Senate Committees on Appropriations for 1959, 1960 (H.R. 
7454), (Part 6), and 1961 (Part 6) (H.R. 11998, Part 2). Certain 
congressmen also maintain a continuing awareness as a result of regional 
and personal interest. For example, Senator Charles M. Mathias has had 
general knowledge of the Fort De trick BW programs at Frederick, Maryland 
because of its location in his home town and his past participation in its 
U. S. Naval Reserve Unit as well as his constituency interests as the 
past District Congressman and subsequently as U.S. Senator. Key 
comnittee members also visited the installations involved in the BW prog 
In 1959, Representatives Norrel, Teague and Mahler toured the production 

facility at Pine Bluff Arsenal and received a classified briefing on its 

i 

mission and operations 

Biological Ban . In early November 1969, the BW program again became 
ti>« focus of Congressional scrutiny *J 106 Members of Congress called upon 
the President to take actions to review chemical and biological warfare . 
On 18 November 1969, the House Subcommittee on National Security Policy 
and Scientific Developments of the Committee on Foreign Affairs started 
extensive hearings on United States policy with respect to ccemical anu* 
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• 4 I wi^faie. On 25 So vender V f .\ , ?c«r.' on ». Nixon .*? £ tatercent 
^■n 3 use «•£ V* aru< :,wt * 1 * - swcd^c-nt avpfoixing a ui.ivcrsni out- 
lawing of BV - S ince tnen Congressional review hxs beer, constant and at 
♦"ime* intense. Trie policy reviews continued in 1971 with the Senate 
Cepolttce on Foreix" Relation* heaiinga on the G«:neva protocol. 

In retorspect, all aspects . of U. S. Armv funded activities In die 
0 3. BW Program have been either reviewed or made known to the appropriate 
and designated elements of Congress. The only aspect which could be viewed 
as an exception was the technicsl work done by tiie U. S. Army Tor the 
Central Intelligence Agency (CIA). Under the author! tctive "ground rules" 
enforced by CIA, this was their responsibility since tney provided the funds. 
The same arrangement obtained with the other military Services an;! FeJeral 
Agencies when they requested technical assistance frcm the Army in BW 
activities pertaining to their responsibilities. 

In September 1975 the CIA connection with the BW program at Fort 
Dctrick was thorojghly reviewed by the Senate Select Committee to Study 
Government Operations with Respect to Intelligence^Activities It was 
daring these hearings that the question of BW vulnera: ility testing, including 
the New York subway tests, was raised by Senator Hart. Details of this 
aspect of the program are covered in the Senate Select Committee report. 
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niolo^i- p;- \ .. . ii$ - <u • .-vclopnent 

Introduction. Research au J ^-'elcpnent of offensive and % J -»fensiv»* 1 
dspec.i- of EW wes initiated shortly after the entry of the United States 
into WWII if a result of intelligence reports indicating an offensive 
capability by the Axis powers. As discussed in Chapter 1, responsibility 
for implementation of the R&D program was assigned to the Chemical Warfare 
Service (CWS) in November 1942 and construction of Camp Detrick, the 
principal BW R&D center, was initiated in April 1943. The research effort 
at Fort Detrick began eight months later under the Special Projects 
Division of the CWS. Fort Detrick remained the center of BW research 
and development and was aided by many academic and industrial agencies, 
until termination of the BW offensive program in 1969. (Appendix I) 
Scientists working at Fort Detrick published 1616 articles in scientific 
and technical journals. 

BW Offens ive Research and Development . The FW offensive program 
*as concerned principally with antipersonnel and anticrop agents and associate! 
delivery capabilities and to a much lesser degree witn antianinal agents. 
Antipersonnel agent research covered a wide range of highly infectious 
pathogenic bacteria, rickettsial, viruses and fungi and extremely toxic 
products of biological origin (toxins). Research efforts were directed 
toward selection and preservation of the most virulent strains, establish- 
ing human dosages, enhancing storageability . and survival -;hen released as 
an aerosol. Technology for large scale production of the most promising 
agents was developed. To assrst production, development, and testing 
efforts, harmless simulant agents vfere selected and efforts expended 
tc obtain improved simulants. Dur^ Lhe rwenty-six years of B.f of forgive 
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research, only «*8 ht antipersonnel agents were standardized. 

Anticrop research at Fort Detrick concerned BW agents as well as 
CW agents, i.e., chemical herbicides and defoliants. The latter will 
not be discussed further as they were not part of the BW microbial program. 
Research on BW agents included strain selection, evaluation of nutritional 
requirements, development of optimal growth conditions and harvesting 
techniques and preparation in a form suitable for dissemination. Extensive 
field testing was done to assess the effectiveness of agents on crops. 
M«ny candidate anticrop BW agents were screened resulting in five stand- 
ardised BW anticrop agents. 

Research and development on BW munitions started by adaptation of 
burster type bombs available from the British and was extended to improved 
burster type munitions, submunitions , gas explusion boobs, various types 
of line source spray tanks and highly specialized projectiles and generators 
as well as insect vectors. In the early years, the research and development 
essentially paralleled the experience gained in the development of CW 
munitions during WWII. Research activities included optimizing configurations, 
testing performance and developing hardware production and filling technology. 

Antianimal research began in 1942 and was initially concerned with 
developing methods for portecting our large livestock population against 
BW attack. This research resulted in the development of vaccines to protect 
against rinderpest, a deadly cattle disease and Newcastle disease, a serious 
poultry affliction. Researeh was carried out at Camp Detrick initially but 
vhen there was a need for larger scale research, a facility was established 
•t Camp Terry on Plum Island, New York. Two field tests of potential 
antianimal agents were conducted using hog cholera virus and Newcastle 
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virus. The program at Camp Detrick was terminated in 1954. By agreement 
between the Secretary of Defense and the Secretary of Agriculture, the 
Department of Agriculture assumed responsibility for the defense of our 
livestock against BV attack, and the Plum Island facilities were transferred 
to that agency. 

Defensive BV Research and Development . The biological defense program 
included safety, physical and medical protection. The safety program 
pervaded the entire BW research and development effort to provide protection 
of both employees and the surrounding community. The program included 
personnel and laboratory safety practices commensurate with the extremely 
hazardous agents involved, design criteria for site operating equipment 
and facilities, facility monitoring devices, and assessment of handling 
procedures for BW munitions. 

The physical protection program was directed toward detection ident- 
ification and warning systems, protective devices and decontamination 
methods. Detection and warning efforts started in 1948 have led to 
engineering development of a fast-response antipersonnel BW detector system 
which has not been standardized. At the present time, there is no field * 
BW detector, and only conventional biological identification techniques 
are available. Research on protective masks, particulate filters, protective 
clothing and shelters was closely integrated with the chemical defense 
programs. Many compounds were screened for use as decontaminants and 
decontaminant dispensers were developed for field use. However, some 
chemicals which are the most effective decontaminants are also toxic 
and/or carcinogenic. Research in this area is continuing to find safer 
decontaminants. 
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R4D efforts on medical aspects of protection related to BW have been 
extensive throughout the history of the program and have involved close 
cooperative efforts between Army, USPHS, and other HEW agencies. 
Major eccomplishments in this program Include development of vaccines, 
rapid identification procedures and treatment methods which have been 
responsible for the excellent safety records. 

Biological Defense Research Today . The current biological defense 
technology program is divided into two major areas: Detection and Warning 
Investigations and Decontamination and Protection. Effort in detection 
and warning is of an exploratory nature and Is directed toward concepts, 
principles and approaches for rapid detection of biological aerosols and 
evaluation of candidate devices. Concepts under consideration include 
group specific immunological methodology, remote and/or area alarms, 
background interference elimination methodology and computerized pattern 
recognition techniques. 

Decontamination and protection research is directed toward concepts, 
principles and approaches for the decontamination pf biological materials, 
personnel protection and biological evaluation of other materiel under 
development. Concepts under consideration include anti-aerosol and 
protective cloud technology, decontamination agent generators, individual 
end group collective protectors, and a continuing chemical screening program 
for new less toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and development process, there is a requirement 
to teat hypothesis and developmental equipment items. In the BW program, 
this neceasltated the use of BW simulants and agents in a wide variety of 
tests. 
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Appendix I to Appendix C 

FORT DETRICK RDTE TYPE CONTRACTS 



CONTRACTOR 

Aerojet-General Corp. 



NUMBER OF 
CONTRACTS 



29 



CONTRACT 
DATE 



Aeroprojects Inc. 



Aerotec Corp 

Agricultural Aviation 
Engr Corp 





1956 


Apr 


1958 


May 


1963 




1963 


Jun 


1964 


Sep 


1964 


oep 


1964 






Jul 


i q tq 


r eu 


1966 


Tim 

jun 


l700 


Mar 


1962 


Oct 


1969 


Nov 


1965 


May 


1963 


Jun 




May 


1965 


Apr 


l7D / 


Apr 


IVO / 


Nov 


170/ 


Apr 


1968 


Apr 


1968 


May 


1968 


Nov 


1968 


Jan 


1969 


Tan 

j an 


I7O7 


Jan 


1969 


Mar 


1969 


Jun 


1969 


Sep 


1950 


May 


1951 


Mar 


1952 


Jun 


1955 


Jul 


1956 


May 


1957 


Sep 


1951 


Nov 


1952 


Apr 


1968 


Jun 


1955 


Mar 


1963 



TERMINA- 
TION DATE 

Jun- 1958 

May 1965 

Aug 1963 

Feb 1964 

Sep 1966 

Jan 1966 

Oct 1965 

Jun 1960 

Jan 1960 

Apr 1967 

Aug 1967 

Apr 1962 

Nov 1969 

Mar 1967 

Dec 1965 

Dec 1967 

Apr 1968 

Aug 1968 

Sep 1969 

Jul 1969 

Feb 1969 

Aug 1969 

Jun 1969 

Mar 1970 

Oct 1969 

Dec 1969 

Mar 1969 

Oct 1970 

May 1970 

May 1951 
Feb 1952 
Aug 1953 
Jul 1956 
Apr 1957 
Jun 1958 
Feb 1953 
Feb 1954 • 
Jan 1970 

Oct 1956 

Oct 1963 



Agricultural Specialty Co 



Jun 1963 



Mar 1965 
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NUMBER OF CONTRACT TERMINA- 

mWTRACTOR CONTRACTS DATE TION DATE 

Aircraft Armaments, Inc 4 Oct 1951 Feb 1954 

May 1962 Feb 1963 

Jun 1963 Mar 1965 

Nov 1964 Mar 1965 

AAI Corp 2 Jun 1966 May 1968 

Jan 1967 Apr 1968 

AiResearch Mfg. Co. 2 Apr 1964 Sep 1964 

May 1965 Apr 1967 

Allied Research Associates 1 Aug 1957 Jun 1958 

Inc. 

Allied Chem. Corp. 3 Apr 1967 Jun 1968 

Apr 1964 Apr 1967 

Dec 1958 Jun 1959 

Allied Helicopter Service, 1 Apr 1967 Sep 1967 

Inc. 

Amchem Products, Inc. 1 Aug 1959 Jan 1961 

American Cyanamid Co. 2 Apr 1964 Nov 1965 

Jul 1957 Jul 1958 

American Institute of 2 J un 1963 Jun 1965 

Crop Ecology Apr 1955 Dec 195? 



American Type Culture 1 j un 1964 

Collection, Inc. 

Ansul Chemical Co. 2 Mar 1967 



American Type Culture 
Collection \ 

Anstice Co. , Inc 1 

Applied Science Laboratories 
Inc. 1 



May 1967 



Aug 1969 



Jun 1962 Dec 1963 

Jun 1952 Jun 1953 

Jun 1951 Aug 1951 

Jun 1961 Jul 1962 
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CONTRACTOR 
Univ. of Arizona 

Univ. of Arkansas 

Armour Research Foundation 
of IIT 



Arthur D. Little, Inc. 



Associated Nucleonics, 
Inc. 



Atlas Powder Co. 
Auburn Research Fndn. 



NUMBER OF 
CONTRACTS 



CONTRACT 
DATE 

Jun 1961 
Jun 1963 

Sep 1954 
Nov 1955 
Nov 1956 

Nov 1951 
Jun 1952 
May 1953 
Jun 1955 
Jul 1955 

Apr 1950 

Aug 1950 

Jan 1951 

Dec 1952 

Feb 1960 
May 1961 
Jun 1961 

Nov 1966 

Mar 1953 



TERMINA- 

TION DATE. 

Jul 1970*1 

Dec 1965 

Nov 1955] 

Nov 1956 ! 

Nov 195*1 

Sep 1953 

May 1954 1 

Apr 1955 

Dec 1955 

Jun 1956 

Mar 1951 

Jun 1952 

Sep 1952 

Oct 1955 

Dec 1960 

Apr 1962 

Aug 1962 

Jul 19561 

Dec 19sH 



AVCO Corp. 


5 


Sep 


1958 


Sep 


1959 






Jun 


1961 


Jun 


1963 






Sep 


1964 


Jun 


1967 






Jun 


1968 


Oct 


1970 






Apr 


1969 


Jun 


1970- 


Baltimore Biological 












Laboratory 


1 


Apr 


1963 


May 


1966 


Battele Memorial Institute 


11 


Apr 


1952 


Oct 


1952 






Apr 


1952 


Mar 


1954 






Mar 


1953 


Mar 


1954 






Apr 


1953 


Mar 


1954 






Jul 


1954 


Aug 


1955 






Oct 


1954 


Feb 


1956 






Jun 


1956 


Sep 


1958 






Apr 


1957 


Jul 


1958 






Dec 


1962 


Jan 


1966 






Sep 


1964 


Feb 


1966 






Jun 


1965 


Aug 


1965 


Baylor College of Medicine 


1 


Aug 


1966 


Jun 


1972 


Ben Venue Labs, Inc. 


2 


Sep 


1953 


Jun 


1954 






Oct 


1954 


Oct 


1955 
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CONTRACTOR 

Beckman Instruments, Inc. 

Bete Fog Nozzle , Inc. 
Bendix Corp. 

Bionetics Research 
Laboratories 

Biosearch Co. 

Bio-Search & Development 
Co. 

BJorksten Research 
Laboratories 

Black Mfg. Co. 

Booz-Allen Applied 
Research, Inc. 

Boy ce -Thompson Inst. 

Brooklyn College 
Bucknell Univ. 

Buffalo Electro-Chemical 
Co . , Inc . 

State of California 
Univ. of California 



NUMBER OF CONTRACT TERMINA- 

CONTRACTS DATE TION DATE 



3 


Feb 


1966 


Apr 1968 




Jun 


1968 


Nov 1969 




Nov 


1968 


Mar 1970 


1 


Jun 


1951 


Jun 1952 


2 


Jun 


1962 


Jun 1964 




Sep 


1964 


Jul 1965 


2 


Mar 


1966 


May 1967 




Jun 


1967 


Sep 1968 


1 


Feb 


1962 


Mar 1963 


1 


Apr 


1962 


Sep 1963 


1 


Jan 


1964 


Jul 1965 


1 


Jun 


1951 


Jun 1952 


5 


Feb 


1957 


May 1962 




Jul 


1962 


Sep 1962 




Apr 


1963 


Jun 1964 




Oct 


1964 


Oct 1965 




Oct 


1965 


Mar 1968 


3 


Jun 


1963 


Jun 1964 




Jun 


1964 


Aug 1965 




Oct 


1968 


Nov 1969 


1 


Mar 


1960 


Sep 1961 


2 


Apr 


1952 


Jun 1953 




Jul 


1953 


Aug 1954 


1 


Feb 


1951 


Dec 1951 


2 


Jul 


1951 


Sep 1952 




Jan 


1953 


Dec 1953 


12 


Apr 


1950 


Sep 1953 




Sep 


1950 


Aug 1951 




Mar 


1951 


Jul 1953 




Aug 


1951 


Aug 1952 




Aug 


1952 


Oct 1954 




Oct 


1954 


Oct 1955 




Jul 


1962 


Dec 1965 
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virus. The program at Camp Detrick was terminated in 1954. By agreement 
between the Secretary of Defense and the Secretary of Agriculture, the 
Department of Agriculture assumed responsibility for the defense of our 
livestock against BW attack, and the Plum Island facilities were transferred 
to that agency. 

Defensive BW Research and Development . The biological defense program 
included safety, physical and medical protection. The safety program 
pervaded the entire BW research and development effort to provide protection 
of both employees and the surrounding community. The program included 
personnel and laboratory safety practices commensurate with the extremely 
hazardous agents involved, design criteria for site operating equipment 
and facilities, facility monitoring devices, and assessment of handling 
procedures for BW munitions. 

The physical protection program was directed toward detection ident- 
ification and warning systems, protective devices and decontamination 
methods. Detection and warning efforts started in 19A8 have led to 
engineering development of a fast-response antipersonnel BW detector system 
which has not been standardized. At the present time, there is no field * 
BW detector, and only conventional biological identification techniques 
are available. Research on protective masks, particulate filters, protective 
clothing and shelters was closely Integrated with the chemical defense 
programs. Many compounds were screened for use as decontaminants and 
decontamlnant dispensers were developed for field use. However, some 
chemicals which are the most effective decontaminants are also toxic 
and/or carcinogenic. Research in this area is continuing to find safer 
decontaminants. 
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RfcD efforts on medical aspects of protection related to BW have been 
extensive throughout the history of the program and have involved close 
cooperative efforts between Army, USPHS, and other HEW agencies. 
Major accomplishments in this program include development of vaccines, 
rapid identification procedures and treatment methods which have been 
responsible for the excellent safety records. 

Biological Defense Research Today . The current biological defense 
technology program is divided into two major areas: Detection and Warning 
Investigations and Decontamination and Protection. Effort in detection 
sad warning la of an exploratory nature and is directed toward concepts, 
principles and approaches for rapid detection of biological aerosols and 
evaluation of candidate devices. Concepts under consideration Include 
group specific immunological methodology, remote and/or area alarms, 
background interference elimination methodology and computerized pattern 
recognition techniques. 

Decontamination and protection research is directed toward concepts, 
principles and approaches for the decontamination pf biological materials, 
personnel protection and biological evaluation of other materiel under 
development. Concepts under consideration include anti-aerosol and 
protective cloud technology, decontamination agent generators, individual 
and group collective protectors, and a continuing chemical screening program 
for new leas toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and development process, there Is a requirement 
to test hypothesis and developmental equipment item6. In the BW program, 
this necessitated the use of BW simulants and agents in a wide variety of 
tests. 
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Appendix I to Appendix C 



FORT DETRICK RDTE TYPE CONTRACTS 















NUMBER OF 


CONTRACT 


TERMINA- 


CONTRACTOR 


CONTRACTS 


DATE 


TION DATE 


Aerojet-General Corp. 


29 


Oct 


1956 


Jun- 1958 






Apr 


1958 


May 1965 






May 


1963 


Aug 1963 






Jun 


1963 


Feb 1964 






Jun 


1964 


Sep 1966 






Sep 


1964 


Jan 1966 






Seo 


1964 


Oct 1965 






Jun 


1959 


Jun 1960 






Jul 


1959 


Jan 1960 






Feb 


1966 


Apr 1967 






Jun 


1966 


Aug 1967 






Mar 


1962 


Apr 1962 






Oct 


1969 


Nov 1969 






Nov 


1965 


Mar 1967 






May 


1963 


Dec 1965 






Jun 


1964 


Dec 1967 






May 


1965 


Apr 1968 






Apr 


1967 


Aug IVOO 








1967 


Sep 1969 






Nov 


1967 


Jul 1969 








1968 


Feb 1969 






Apr 


1968 


Aug 1969 






May 


1968 


Jun 1969 






Nov 


1968 


Mar 1970 






Jan 


1969 


Oct 1969 






Jan 


1969 


Dec 1969 






Jan 


1969 


Mar 1969 






Mar 


1969 


uct Ly/v 






Jun 


1969 


May 1970 


Aeroprojects Inc. 


9 


Sep 


1950 


May 1951 






May 


1951 


Feb 1952 






Mar 


1952 


Aug 1953 






Jun 


1955 


Jul 1956 






Jul 


1956 


Apr 1957 






May 


1957 


Jun 1958 






Sep 


1951 


Feb 1953 






Nov 


1952 


Feb 1954 • 






Apr 


1968 


Jan 1970 


Aerotec Corp 


1 


Jun 


1955 


Oct 1956 


Agricultural Aviation 


1 


Mar 


1963 


Oct 1963 



Engr Corp 



Agricultural Specialty Co 



1 



Jun 1963 



Mar 1965 
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NUMBER OF 

rnfCT RACTOR CONTRACTS 
Aircraft Armaments, Inc 4 

AAI Corp 2 
AiResearch Mfg. Co. 2 



Allied Research Asaociates 1 
Inc. 

Allied Chem. Corp. 3 

Allied Helicopter Service, 1 
Inc. 

Amchem Products, Inc. 1 

American Cyanamid Co. 2 

American Institute of 2 
Crop Ecology 

American Type Culture 1 
Collection, Inc. 

Ansul Chemical Co. 2 

American Type Culture 
Collection i 

Anstice Co. , Inc i 

Applied Science Laboratories 
Inc. j 



CONTRACT TERMINA- 
DATE TION DATE 



Oct 


1951 


Feb 


1954 


May 


1962 


Feb 


1963 


Jun 


1963 


Mar 


1965 


Nov 


1964 


Mar 


1965 


Jun 


1966 


May 


1968 


Jan 


1967 


Apr 


1968 


Apr 


1964 


Sep 


1964 


May 


1965 


Apr 


1967 


Aug 


1957 


Jun 


1958 


Apr 


1967 


Jun 


1968 


Apr 


1964 


Apr 


1967 


Dec 


1958 


Jun 


1959 


Apr 


1967 


oep 


1967 


Aug 


1959 


Jan 


1961 


Apr 


1964 


Nov 


1965 


Jul 


1957 


Jul 


1958 


Jun 


1963 




170J 


Apr 


1955 


Dec 


1957 


Jun 


1964 


May 


1967 


Mar 


1967 


Aug 


1969 


Jun 


1962 


Dec 


1963 


Jun 


1952 


Jun 


1953 


Jun 


1951 


Aug 


1951 


Jun 


1961 


Jul 


1962 
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CONTRACTOR 

Univ. of Arizona 

Univ. of Arkansas 



Armour Research Foundation 
of IIT 



Arthur D. Little, Inc. 



Associated Nucleonics, 
Inc. 



Atlas Powder Co. 
Auburn Research Fndn. 
AVCO Corp. 



NUMBER OF 
CONTRACTS 

2 
3 



CONTRACT 
DATE 



Baltimore Biological 
Laboratory 

Battele Memorial Institute 



Baylor College of Medicine 
Ben Venue Labs, Inc. 



1 

11 



Jun 


1961 




1963 


Sep 


1954 


Nov 


1955 


Nov 


1956 


Nov 


1951 


Jun 


1952 


May 


1953 




1955 


Jul 


1955 


Apr 


1950 


Aug 


1950 


Jan 


1951 


Dec 


1952 


Feb 


1960 


May 


1961 


Jun 


1961 


Nov 


1966 


Mar 


1953 


Sep 


1958 


Jun 


1961 


Sep 


1964 


Jun 


1968 


Apr 


1969 


Apr 


1963 


Apr 


1952 


Apr 


1952 


Mar 


1953 


Apr 


1953 


Jul 


1954 


Oct 


1954 


Jun 


1956 


Apr 


1957 


Dec 


1962 


Sep 


1964 


Jun 


1965 


Aug 


1966 


Sep 


1953 


Oct 


1954 



TERMINA- 
TION DAT 

Jul 19701 
Dec 1965 

Nov 1955J 
Nov 1956 
Nov l9Sfl 

Sep 1953 

May 1954 

Apr 1955 

Dec 1955 

Jun 1956 

Mar 1951 

Jun 1952 

Sep 1952 

Oct 1955 

Dec I960* 
Apr 196JM 
Aug 1962 

Jul 1956] 

Dec 1957" 

Sep 1959 
Jun 1963 1 
Jun 1967 
Oct 1970j 
Jun 197(tf 



May 1966' 

Oct 1952 

Mar 1954' 

Mar 1954 : 

Mar 1954 

Aug 1955 

Feb 1956 

Sep 19581 

Jul 1958 

Jan 1966 

Feb 1966 

Aug 1965 

Jun 1972 

Jun 1954 

Oct 1955 
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CONTRACTOR 

Beckman Instruments, Inc. 

Bete Fog Nozzle, Inc. 
Bendix Corp. 



Blonetics Research 
Laboratories 

Biosearch Co. 

Bio-Search & Development 
Co. 

BJorksten Research 
Laboratories 

Black Mfg. Co. 

Booz-Allen Applied 
Research, Inc. 



Boyce -Thompson Inst. 

Brooklyn College 
Bucknell Univ. 

Buffalo Electro-Chemical 
Co. , Inc . 

State of California 
Univ. of California 



NUMBER OF 
CONTRACTS 



1 

2 
1 
2 
L2 



CONTRACT 
DATE 

Feb 1966 
Jun 1968 
Nov 1968 

Jun 1951 

Jun 1962 
Sep 1964 

Mar 1966 
Jun 1967 

Feb 1962 

Apr 1962 

Jan 1964 

Jun 1951 

Feb 1957 
Jul 1962 
Apr 1963 
Oct 1964 
Oct 1965 

Jun 1963 
Jun 1964 
Oct 1968 

Mar 1960 

Apr 1952 
Jul 1953 

Feb 1951 



Jul 1951 
Jan 1953 

Apr 1950 
Sep 1950 
Mar 1951 
Aug 1951 
Aug 1952 
Oct 1954 
Jul 1962 



TERMINA- 
TION DATE 

Apr 1968 
Nov 1969 
Mar 1970 

Jun 1952 

Jun 1964 
Jul 1965 

May 1967 
Sep 1968 

Mar 1963 

Sep 1963 

Jul 1965 

Jun 1952 

May 1962 

Sep 1962 

Jun 1964 

Oct 1965 

Mar 1968 

Jun 1964 
Aug 1965 
Nov 1969 

Sep 1961 

Jun 1953 
Aug 1954 

Dec 1951 



Sep 1952 
Dec 1953 

Sep 1953 
Aug 1951 
Jul 1953 
Aug 1952 
Oct 1954 
Oct 1955 
Dec 1965 
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CONTRACTOR 

cont' d 



Cambridge Technology, 
Inc. 

C-E-I-R, Inc. 

Univ. Of Chicago 



NUMBER OF 
CONTRACTS 



1 

13 



University of Cincinnati 



Columbia University 

Commercial Solve ts Corp. 

Continental Oil Co. 

Control Data Corp. 
(Formerly C-E-I-R, Inc.) 

Cordis Corp. 

Cornell Aeronautical 
Lab. , Inc. 

Cornell Univ. 

Cyclo Chemical Corp. 



CONTRACT 
DATE 

Mar 1963 

Mar 1964 

Jun 1965 

Jun 1966 

Dec 1967 

Jun 1967 
Jun 1967 

Aug 1958 

Jul 1955 
May 1956 
Oct 1950 
Jun 1951 
Dec 1951 
Jun 1952 
Jun 1952 
Dec 1953 
Aug 1962 
Oct 1963 
Nov 1964 
Apr 1960 
Mar 1966 

Sep 1950 
Sep 1951 
Sep 1951 
Apr 1953 
Jun 1955 

Dec 1952 

Apr 1963 

Sep 1962 

Jun 1964 
Jan 1968 

Oct 1964 

Oct 1960 



Apr 1951 
Apr 1953 

Jun 1964 
Jun 1969 



TERMINA- 
TION DATE 

Dec 1963 

Feb 1965 

May 1966 

Nov 1967 

Nov 1968 

May 1968 
Jun 1968 

Mar 1959 

Mar 1957 
Sep 1963 
Feb 1953 
Jun 1953 
Dec 1953 
Jul 1954 
Mar 1954 
Dec 1956 
Aug 1965 
Oct 1964 
Oct 1965 
Apr 1963 
Jul 1966 

Sep 1951 
Aug 1953 
Sep 1953 
Apr 1955 
Jun 1956 

Jun 1954 

Dec 1965 

Dec 1964 

Feb 1968 
Mar 1970 

Oct 1965 

Dec 1962 



Mar 1953 
Mar 1955 

May 1969 
Dec 1970 
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CONTRACTOR 

Daniclson Manuf . Co. 

Daniel, Mann, Johnson 
& Mendenhall 

Day & Zimmerman 

DeBell & Richardson Inc. 

Dorr-Oliver, Inc. 

Doughnut Corp. of 
America 

Dow Chemical Co. 



Dry-Freeze Corp. 
Duke Univ. 



Allen B. DuMont Labs, 
Inc. 

Edo Corp. 

Emory Univ. 

Everedy Co. 

Environmental Rsch. 
Corp. 

Ethyl Corp. 

Fairchild Engine & 
Airplane Corp. 

fairchild Stratos Corp. 



NUMBER OF 
CONTRACTS 



CONTRACT 
DATE 

Mar 1953 

Jun 1967 

May 1955 
Jun 1955 
Aug 1962 
Dec 1952 

May 1963 

Jun 1967 

Feb 1964 

Nov 1958 

Apr 1967 

Feb 1951 
Mar 1952 

May 1951 
May 1951 
May 1954 
Jun 1956 
Feb 1964 

Jun 1953 
Mar 1954 

Jun 1964 

De'c 1954 

Mar 1951 

Jun 1967 
Jun 1967 

Jun 1962 

Aug 1959 



Aug 1962 
Jan 1964 



TERMINA- 
TION DATE 

Jun 1968 

Jul 1968 

Oct 1955 
Dec 1957 
Jul 1964 
Jan 1953 

Aug 1964 
Jun 1970 
Jan 1966 
May 1959 
Dec 1967 

Sep 1951 
May 1952 

May 1954 
May 1953 
Jun 1956 
Feb 1964 
Dec 1968 

Mar 1956 
Mar 1956 

Sep 1965 

Jun 1957 

Feb 1952 

Sep 1968 
Jan 1971 

Jun 1966 

Jan 1960 



Apr 1964 
Apr 1964 
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CONTRACTOR 
cont'd 

Falcon Plastics 
Farrand Optical Co. 

Favn Plastics Co., Inc 
Fletcher Enamel Co. 
Univ. of Fla. 



Florida State Univ. 



NUMBER OF 
CONTRACTS 



FMC Corp. 



Ford ham Univ. 



Fostoria Presses Steel 
Corp. 

Foundation for Research 
on the Nervous System 

Franklin Electronics, Inc. 

Franklin Inst. 

Gel man Instrument Co. 

General American Transp. 
Co. 

General Aniline & Film Co. 
General Dynamics Corp. 
General Electric Co. 



1 
2 

1 

1 
6 



CONTRACT 
DATE 

Apr 1960 
Jul 1961 

Dec 1958 

Jun 1956 
Dec 1937 

Mar 1961 

Dec 1950 

Jun 1956 
Jun 1955 
Jun 1963 
Jun 1968 
Apr 1952 
Jan 1953 

Mar 1951 
Sep 1951 
Jul 1953 

Jun 1964 

Jan 1965 

Jun 1966 

Sep 1969 

Mar 1966 
Jan 1965 

Jul 3 966 



Dec 1963 
Apr 1968 

May 1966 

Jun 1968 
Apr 1969 

Apr 196A 

Oct 1961 
Jun 1962 

Jun 1963 

May 1955 

Nov 1960 



TERM IN A- 
TION DAT 

Jun 1961 
Sep 1961 

Jun 1959 

Apr 1958 
Sep 1958 

Aug 1962 

Dec 1951 

Jun 1957 
May 1956 
Jun 1965 
May 1970 
May 1954 
Sep 1953 

Sep 1951 
Jun 1953 
Jun 1956 

Dec 1965 

Jun 1967 

Mar 1967 

Feb 1970 

Feb 1967 
Feb 1966 

Mar 1956 



Apr 1968 
Oct 1969 

Jun 1966 

Jan 1970 
Oct 1970 

Apr 1969 

Jun 1966 
Jan 1963 

Oct 1964 

Apr 1956 

May 1961 



I-C-7 
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CONTRACTOR 
cont'd 

General Mills, Inc. 

George Washington Univ. 
Georgia Tech Rsch Inst. 

B. F. Goodrich Co. 

Grinnell Co., Inc. 

Hahn E. Mann Medical 
College & Hospital 

Harvard College 

Hawaii, Univ. of 

Henry Ford Hospital 

Hills-McCanna Co. 
Holmes & Narver, Inc. 

Honeyvell Regulator Co. 



NUMBER OF CONTRACT TERMINA- 

CONTRACTS DATE TION DATE 





May 


1963 


Jul 1963 




Jun 


1963 


Dec 1964 




Sep 


1963 


Mav 1964 




Feb 


1966 


Dec 1967 


7 


Apr 


1950 


Jan 1951 




Jul 


1950 


Dec 1950 




Mav 


1952 


Tun 1QS4 




Dec 


1952 


Nov 1955 




Dec 


1955 


Dec 1957 




Aug 


1956 


May 1957 




Nov 


1956 


Nov 1957 


2 


Nov 


1952 


Apr 1956 




May 


1956 


Mar 1959 


5 


Jun 


1950 


Tun TQS1 

«J Ull J. 7 J 1 




Jun 


1951 


Jun 1953 




Mar 


1953 


Jun 1954 






1954 


Jun 19SS 

♦J Ull 17 J J 




Jun 


1956 


Jun 1957 


2 


Jul 


1953 


Aug 1954 




Jan 


1955 


Jan 1956 


1 


Jan 


1954 


Nov 


2 


Oct 


1953 


Jan 1954 




Nov 


1954 


Anr 1956 


5 


Jul 


1951 


Sep 1952 




Jul 


1949 


Aug 1961 




Aug 


1951 


Jun 1955 




Sep 


1955 


Aug 1956 




Jun 


1963 


Sep 1968 


2 


May 


1967 


Jun 1968 




Jun 


1968 


Jun 1970 


2 


Jul 


1951 


Jul 1952 




Oct 


1952 


Jul 1953 




Jan 


1957 


Jan 1958 


1 


Jun 


1968 


Nov 1969 


5 


Jan 


1955 


Dec 1956 




Jun 


1955 


Apr 1957 




Feb 


1957 


Apr 1958 




Jun 


1961 


Nov 1962 




Dec 


1961 


Apr 1962 
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CONTRACTO R 

Hooker Chemical Corp. 
Hylaod Labs, Inc. 
I IT Research Inst. 



NUMBER OF 
CONTRACTS 

1 

1 

10 



Illinois, Univ. of 



Indiana, Univ. of 4 

Industrial Corp. 1 
Insect Control & Rsch, Inc. 3 



International Business 
Machines 

Intemation Minerals & 
Chemical Corp. 

Bioferm, Inc. 



Iowa State College of 
Agric. 



CONTRACT 
DATE 

May 1964 

Jun 1964 

Sep 1962 
Nov 1962 
Jun 1955 
May 1963 
May 1964 
May 1965 
Feb 1958 
Feb 1963 
May 1965 
Jan 1966 

Oct 1950 

Jun 1951 

Sep 1952 

Apr 1956 

Jun 1959 

Oct 1963 

Jun 1966 

Mar 1953 

May 1951 

Apr 1963 

Sep 1964 

Jun 1962 

Jun 1964 
Oct 1963 
Dec 1960 

Jun 1968 



Sep 1966 
May 1964 

Dec 1962 
Mar 1963 
Nov 1963 

Jan 1949 
Jun 1950 
Jul 1951 
Dec 1951 
Sep 1954 
Jun 1952 



TE 
TION D 

Aug 196 

Feb 19 

Jan 196 

Jul 19 

Dec 195 

Jun 1964 

Feb 1967 

Feb 196 r 

Sep 196 

Apr 19638 

Sep 1966 

Aug 1970 

Dec 1951 
Jun 19Si 
Jun 1956 
Dec 
May 196 
Jan 196 
May 196 

Apr 195 
Apr 195 
Mar 19 
Mar 1 

Apr 196 

Jun 19 
Jun 19 
Sep 196 

Mar 196 



Jun 19 
Jun 196 

Nov 196 
Apr 196 
Nov 196 

Jan 
May 195^ 
Jul 195 
Jun 195 
Jun 19561 
May 1954 
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NUMBER OF 


CONTRACT 


TERMINA- 


CONTRACTOR 


CONTRACTS 


DATE 


TION DATE 


John Hopkins Univ. 


12 


Jul 


1955 


Fab 


1963 




Mar 


1956 


Sep 


1958 






Jun 


1950 


Jul 


1951 






Mar 


1951 


Aug 


1953 






Apr 


1951 


Oct 


1952 






Aug 


1951 


Oct 


1952 






Oct 


1952 


Oct 


1954 






Nov 


1952 


Oct 


1953 






Mar 


1953 


Mar 


1955 






Apr 


1955 


Mar 


1956 






Apr 


1963 


May 


1971 






Jun 


1965 


Jun 


1970 


S. C. Johnson & Son, Inc. 


1 


Sep 


1960 


Nov 


1962 


Kansas State Univ. of 


5 


May 


1956 


Jun 


1958 


Agric. & Applied Science 




Dec 


1962 


Jul 


1963 






Oct 


1959 




1960 






Aug 


1960 


Aug 


1961 






Sep 


1961 


Sep 


1962 


Univ. of Kansas 


4 


Apr 


1949 




1951 






Jul 


1951 


Jun 


1952 






Jun 


1952 




1953 






Jul 


1953 


Jun 


1954 


Duane Kennedy Co. 


1 


Jul 


1959 


Jul 


1960 


Kent Manuf. Corp. 


1 


Apr 


1950 


Mar 


1951 


Kentucky Research Fdn. 


1 


May 


1954 


Jun 


1956 


Walter Kidde & Co. , Inc. 


1 


Jan 


1955 


Apr 


1958 


Rnapp-Monarch Co. 


1 


Sep 


1952 


Aug 


1953 


Kill \ i An r.irn 

* jxan v^orp. 


1 


Nov 


1954 


Mar 


1956 


*«"miubi i r Bini ceuc i ca l L>o . 


1 


Jun 


1950 


Jun 


1951 


Lehleh Univ 


I 


Jan 


1953 


Dec 


1953 


Litton Svfifoma Tnr* 


14 


Jun 


1960 


Sep 


1965 






Nov 


1962 


Feb 


1964 






Mar 


1964 


Nov 


1965 






Sep 


1964 


Jan 


1966 






May 


1965 


Oct 


1965 






May 


1965 


Jan 


1966 






Jun 


1965 


Sep 


1965 






Mar 


1966 


Apr 


1966 






Apr 


1966 


Jul 


1966 
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CONTRACTOR 

cont'd 



Lockheed Aircraft Corp. 



Long Island Biological 
Association 



Lovell Chemical Co. 

Lux Clock Manuf. Co. 
Machine & Tool Design Co. 
Magna Corp. 
Glenn L . Martin Co . 
Martin Marietta Corp. 
Md. , Univ of 



NUMBER OF 
CONTRACTS 



Mass . , Univ of 
Mathieson Cml Corp. 

Maxon Electronics Corp. 

Marquette School of 
Medcine 



CONTRACT 
DATE 

Jun 1962 

Aug 1966 

Nov 1966 

Mar 1967 

Nov 1967 

Jan 1965 
Aug 1966 
Mar 1968 

Oct 1950 

Oct 1951 

Oct 1952 

Oct 1952 

Sep 1953 

Sep 1954 

Oct 1950 
Feb 1952 
May 1953 

Jul 1953 

Jun 1954 

Jun 1962 

Aug 1950 

Mar 1953 

Mar 1953 
Jun 1955 
Oct 1956 
Jun 1951 
Jun 1952 
Mar 1953 
Mar 1954 
Mar 1969 

Nov 1954 

Mar 1953 
Jun 1952 

Jun 1961 

Jun 1969 



TE 
TIQg 

Jun ■ 

Dec 19' 

Jan 1" 

Mar 1" 

Nov 1 

Dec 19 

Sep i: 

Dec r 

Sep 19 

Sep 19 

Sep 19 

Sep 19 

Sep 19 

Sep 19 

Sep 19 

Apr 195^ 

May 1951 

Dec 

Nov 19 

Aug 196 

Nov 19" 

Jul 19 

Jul 19 

Jul 19 

Oct 19 

May 19 

May 195 

Feb ,19 

Mar 19 

Dec 1 

Nov r 

Jun 19 

Apr 195 

Aug 19 

Aug 19 
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NUMBER OF CONTRACT TERMINA- 

myi'RACTOR CONTRACTS DATE TION DATE 

KB As»ociates 5 Jun 1964 Oct 1966 

Jun 1966 Aug 196? 

Jan 1967 Sep 1967 

Jun 1967 Jul 1969 

Mar 1969 Nov 1969 

Mellon Inst, of Ind. 4 Aug 1950 Aug 1951 

Rich Aug 1951 Aug 1952 

Aug 1952 Feb 1954 

Jun 1954 Aug 1955 

Melpar, Inc. 6 Jun 1961 Jul 1963 

Jun 1962 Jun 1963 

May 1963 Oct 1965 

May 1964 Nov 1964 

Jun 1964 Aug 1965 

Jun 1964 Jul 1965 

American Std., Inc. 2 Oct 1965 Jan 1967 

(Melpar Div) Feb 1966 Jul 1967 

Merck & Co., Inc. 2 May 1955 Dec 1956 

Apr 1960 Jun 1961 

Meteorology Rsch, Inc. 1 Jun 1965 Feb 1967 

Metronics Associates, Inc. 2 Apr 1966 May 1966 

May 1968 Jun 1970 

Metal Matic, Inc. 1 Aug 1954 Oct 1954 

Michigan, State of 1 j un 1965 Jul 1967 

(Dept of Health) 

Michigan State College 5. Jun 1954 May 1956 

Oct 1950 Sep 1952 

May 1951 Oct 1951 

May 1952 Jan 1953 

Oct 1952 Sep 1954 

Michigan State Univ. 3 May 1956 Sep 1967 

Dec 1965 Nov 1968 

May 1960 May 1961 

Michigan, Univ. of 7 Jul 1951 Jun 1952 

Apr 1953 Sep 1955 

Aug 1959 Jun 1964 

Aug 1962 Jun 1964 

Jun 1964 Nov 1965 

Mar 1967 Jun 1969 

Jun 1969 Jul 1961 

**e«t Rsch Inst. 4 jun 1961 
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Jul 1963 
Jul 1961 Apr 1964 
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CONTRACTOR 

cont 1 d 

Mctronics Associates, Inc. 

Univ. of Miami 
Millipore Filter Corp. 
Mine Safety Appliances Co. 



Minneapolis -Honeywell 
Regulator Co. 



Univ. of Minnesota 



NUMBER OP 
CONTRACTS 



18 



Mississippi State 
College 

Univ. of Mississippi 



CONTRACT 
DATE 



Jun 1965 

Mar 1965 
Jun 1968 

Apr 1969 

Jun 1954 

Jun 1955 
Jun 1957 
Sep 1959 
Mar 1961 
Jun 1963 

Feb 1953 
Feb 1953 
Dec 1952 

Jun 1950 
Jul 1953 
Jul 1951 
Jun 1952 
Jun 1952 
Jun 1952 
Oct 1952 
Apr 1953 
Apr 1953 
Jul 1953 
May 1953 
May 1954 
Sep 1956 
Jun 1964 
Jun 1962 
Jun 1959 
Feb 1965 
Mar 1967 

May 1951 
May 1953 

Jul 1951 
Nov 1951 
Sep 1952 



TERMTMA 

TION Df 



Jun 197 

Oct 196f 

May 197' 

Sep 197 

Dec 191 

Jan 195" 

Apr 19 

Oct 19 

Nov 196 

Jun 19" 

Dec 19 

Sep 195 

Feb 19 

May 19 

Sep 19 

Jun 19 

May 19 

Jun 19 

Jun 195 

Dec 195 

Mar 195 

Sep 195" 

Jun 195 

Jun 19 

Jan 195 

Sep 195 

Dec 196 

Dec 196. 

May 19 

Apr 19 

Jun 197 

Apr 195^ 

Apr 195 

Sep 19" 

Jun 195" 

May 195 



Univ. of Missouri 



May 1950 



Apr 195 
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r yrrHACTOR 

Holded-Resin Fiber Co. 
Konomer-Poylner, Inc. 
Monsanto Chemical Co. 
Monsanto Research Corp. 

Montana State Univ. 

MTD Research & Development 

Douglaa M. McBean, Inc. 

McDonnell Douglas Corp. 

National Academy of 
Sciences 

Nation Reaearch Corp. 

Univ. of Nebraska 



New Mexico College of 
Agriculture & Mechanic Arts 

New Mexico State Univ. 

New York Univ. 

Research Fndn. of State 
Univ. of New York 

North American Avaiation, 
Inc. 

North Carolina State of 
Dniv. of N.C. 

North Dakota Agricultural 
College 

Northrop Corp. 

Univ. of North Carolina 



NUMBER OF 

CONTRACTS 



CONTRACT 
DATE 

Dec 1951 

Nov 1951 

Dec 1958 

Jan 1963 
Jun 1966 
Apr 1967 
Jun 1968 

Jun 1967 

Jul 1960 

Jun 1953 

Jun 1960 

Dec 1957 

Feb 1961 

Sep 1951 
Nov 1948 

Jun 1960 

Jun 1964 

Jan 1954 

Oct 1952 
Jun 1963 
Jun 1969 

Dec 1957 
Jan 1962 

Aug 1963 
May 1964 

Apr 1960 
Apr 1961 

Jan 1966 

Oct 1951 



TERMINA- 
TION DATE 

Feb 1953 

Mar 1952 

Jun 1959 

Dec 1965 

Apr 1968 

Dec 1967 

Feb 1969 

Nov 1970 

Aug 1961 

Jul 1957 

Mar 1965 

Dec 1962 

Mar 1961 

Apr 1954 
Aug 1951 

Dec 1962 

Dec 1968 

Jun 1956 

Mar 1965 
Jun 1967 
Jul 1969 

May 1959 
Apr 1962 

Sep 1963 
Jun 1964 

Sep 1960 
Sep 1961 

May 1967 

Jan 1954 



94 



• CONTRACTOR 
Northwestern Univ. 

Univ. of Notre Dame 
New York Univ. 
Univ. of Notre Dame 



NUMBER OF 
CONTRACTS 



G. 0. Noville & 
Associates Inc. 

Ohio University 



Ohio State Univ. 
Research FNDN. 



Okanagan Copter Sprays Ltd. 

Oklahoma Agric. & 
Mechanical 

Oklahoma State Univ. 

Olin Mathieson Chem. Corp. 

Optics Technology, Inc. 

Ordnance Engrg. Corp. 
Oregon State Univ. 

T. G. Owe Berg, Inc. 
Parke, Davis & Co. 



1 
1 
6 



CONTRACT 
DATE 

Sep 1950 
Nov 1951 
Dec 1952 

Dec 1951 

Nov 1951 

Jun 1953 
Jan 1950 
Mar 1951 
Sep 1954 
Sep 1959 
Nov 1962 

Aug 1953 



Oct 1* 
Oct 19^ 
Jun 1*" 

Mar 19 

Nov 19 

Jul 19 

Mar 1951jJ 

Jul 19S 

Sep 195 

Aug 19" 

Jan 196 

Jul 195 



Feb 1955 Jan 1957 

Jan 1957 Jan 195? 



Oct 1952 
Jan 1955 
May 1955 
Oct 1959 
Oct 1962 
Mar 1963 
Jun 1963 
Jun 1969 

Jun 1967 



Sep 1951 

Mar 1963 
Feb 1968 

Sep 1955 
Sep 1955 

May 1963 
Jun 1965 

May 1955 

Jan 1964 
Jan 1969 

Jun 1966 
Jun 1951 



Oct 19* 
Dec 195 
May 1957) 
Sep 196 
Oct 196? 
Dec 196" 
Sep 196 
Jul I960 

Jun 196t 



Feb 1953 

Jun 1963 
Aug ,1969 

Feb 1958 
Feb 195$ 

Nov 1964 
Jun 1966 

May 1956 

Dec 1968 

Apr 1970 1 

Aug 1967 
Nov 1954 
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NUMBER OF CONTRACT TERMINA- 

CONTRACTS DATE TION DATE 

Jan 1953 Apr 1955 

May 19 53 Fab 1958 

May 1955 Feb 1958 

Dec 1954 Oct 1955 

Oct 1955 Oct 1956 

Apr 1957 Oct 1958 

park Thompson 1 Dec 1950 Aug 1951 

Ralph M. Parsons Co. 10 Oct 1951 Oct 1951 

Dec 1951 Mar 1952 

Jun 1952 Feb 1954 

Jun 1952 Aug 1955 

Apr 1952 Jul 1963 

Jun 1952 May 1956 

Sep 1954 Nov 1955 

Jun 1951 Nov 1951 

Aug 1951 Dec 1953 

Sep 1953 Jan 1954 

Pennsalt Chem. Corp. 3 Jun 1962 Dec 1965 

Jan 1969 Sep 1970 

Jan 1969 Sep 1970 

Pennsylvania State College 3 Jul 1951 Aug 1953 

Sep 1953 May 1970 

Mar 1969 Apr 1971 

Pennsylvania, Univ. of 4 May 1955 Nov 1957 

Feb 1958 Jun 1958 

Jun 1958 Sep 1961 

Jul 1961 Aug 1967 

PfUer, Charles & Co., Inc. 3 May 1963 May 1964 

Mar 1965 Jan 1967 

Jun 1963 Jun 1964 

Philco Corp. 1 j U n 1961 Nov 1964 

Photomechanisms, Inc. 2 Sep 1958 Feb 1962 

Oct 1961 May 1962 

Pittsburgh, Univ. of 1 Apr 1951 Jun 1953 

Planning Research Corp. 1 Apr 1960 Dec 1961 

Hax Corporation 1 Mar 1952 Sep 1952 
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CONTRACTOR 

Pneuano -Dynamics Corp. 
Polaroid Corp. 



Prengle, Dukler & Crump 
Prime, Inc. 

Princeton Univ. 
Puerto Rico, Univ. of 
Purdue Research Fndn. 



Rheem Manufacturing Co. 

Rhode Island State College 

Rhode 1 8 land, Univ. of 

Rutgers College 

Rutgers Univ. 

Rutgers, The State Univ. 

Ryan Aeronautical Co. 
Sharpley Laboratories, Inc. 
Shell Chemical Corp. 
Sierra Engrg. Co . 
Smithsonian Inst. 



Southern Calif., Univ 
of 



NUMBER OF 
CONTRACTS 

1 

6 



CONTRACT 
DATE 

Jun 1963 

Feb 1951 

Jun 1952 

Jun 1953 

Sep 1954 

Jan 1956 

Apr 1958 

May 1961 

Jul 1950 
May 1953 
Aug 1953 

Jun 1967 

Jan 1952 

Jun 1952 
Jan 1955 
Jul 1963 
Jun 1966 
Feb 1969 
Jun 1963 

Mar 1952 

Jan 1951 

Mar 1953 

Oct 1950 

Oct 1951 

Jun 1957 
Sep 1962 

May 1963 

Mar 1963 

Nov 1958 

Jun 1964 

Apr 1951 
Apr 1953 
Jul 1955 
Oct 1962 

Oct 1952 
Jan 1955 



Jan 1964 

Jun 1952 
Jun 1953 
Aug 1954 
Dec 1955 
Apr 1957 
Apr 1960 

Mar 1964 

Oct 1950 
Apr 1954 
May 1955 

Oct 1969 

Jun 1952 

Nov 1954 
Mar 1956 
Jan 1966 
Aug 1968 
Aug 1970 
Dec 1969 

Apr 1954 

Mar 1952 

Mar 1955 

Sep 1951 

Sep 1953 

Aug 1960 
Aug 1965 

Jul 1963 

Mar 1966 

May 1959 

Jul 1965 

Apr 1953 
Apr 1955 
Apr 1956 
Jun 1969 

Jan 1955 
Sep 1957 
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NUMBER OF 
CONTRACTS 



nmrrRACTQR 
cont ' d 

Southern Research Inst. 16 



Southwest Research Inst. 1 

Sperry Piedmont Co. 1 

Sperry Utah Co. 2 

Specialized Instruments 2 
Corp. 

Spraying Sys Co. 1 

Squibb, E R . & Sons 1 

Stanford Research Inst. 2 

Stanford, Leland Jr. Univ 4 



Stanford Research Inst. 1 

Syracuse Univ. 2 

Taller Y Cooper, Inc. I 

Tennessee Univ. of 2 

Texas Agric Mechanical Col. 5 



CONTRACT 
DATE 


TERMINA- 
TION DATE 


Jan 


1955 


Sep 


1957 


Apr 




Jan 


1952 


Jun 


1951 


Jun 


1952 


May 


1 Q C.0 


Dec 


1952 


May 


1952 


Sep 


1953 


Tun 

j un 


1 Q CO 


Tun 

j un 


T Q co 

17JJ 


Jun 


1953 


Jul 


1954 


Oct 


1953 


Sep 


1954 


Feb 


1953 


Nov 


1955 


Jun 


1954 


Dec 


1955 


Oct 


1954 


Jan 


1956 


Aug 


1954 


Sep 


1955 


Jan 


19 56 


Mar 


1 Q 

i7 JO 


Jul 


1956 


Aug 


1957 


Feb 


1960 


Apr 


1961 


Mav 
nay 


1960 


Sep 


1963 


Dec 


1961 


Jun 


1962 


Apr 


1957 


Jul 


1957 


Jan 


1965 


Aug 


1965 


Apr 


1963 


nay 


1965 


Jun 


1964 


Mar 


1965 


May 




Aug 


1952 


Jan 


1 O CA 


JU1 


T O C/. 


Jul 


1951 


Aug 


1952 


Jun 


1952 


Apr 


1953 


Aug 


1957 


Aug 


1958 


Jun 


1954 


Jun 


1955 


Jun 


1954 


Jun 


1955 


Jul 


1955 


Aug 


1956 


Oct 


1951 


Apr 


1954 


Aug 


1956 


Sep 


1959 


Mar 


1 QAA 


Tan 

j an 


17OO 


Nov 


1967 


Jan 


1969 


Jan 


1969 


Apr 


1970 


Jun 


1955 


May 


1957 


Jun 


1951 


Oct 


1952 


Nov 


1962 


Oct 


1965 


Jul 


1953 


Dec 


1954 
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CONTRACTOR 

cont d 



Texas. Univ. of 



NUMBER OF 
CONTRACTS 



Tex. Rice Improvement 1 
Assoc 

Thompson Helicopters , Inc. 1 

Townsend Engineered Product! 1 
Inc. 

Tracerlab, Inc. 6 



Travelers Research Corp. 1 

Trident Eng g Assoc. Inc. 1 

Trio-Cml Works Inc 4 

Edward L. Trudeau Foundation 1 

U.S. Industrial Corp 1 

U.S. Rubber Co. l 

U.S. Steel Co. 1 

Univ. Match Corp 3 

UtahJJniv of 6 



CONTRACT 
DATE 

Jun 1954 

Jun 1955 

Aug 1956 

Jun 1968 

Oct 1951 
Oct 1952 
Sep 1955 
Jun 1957 
Feb 1951 
Aug 1958 
May 1963 
Jun 1968 

Mar 1958 



May 1964 
Aug 1963 

Dec 1951 
Jan 1953 
Sep 1949 
Jan 1954 
Jun 1955 
Apr 1957 

Jun 1966 

Mar 1965 

Sep 1967 

Aug 1967 

Mar 1969 

Jul 1969 

Jun 1952 

Apr 1965 

Jun 1964 

Mar 1958 

Feb 1954 
Sep 1955 
Nov 1956 

Jan 1951 
Mar 1953 
Mar 1954 



Jun 19 

Aug 19 

Aug 19 

Dec 19 

Oct 19541 

Jul 195" 

Jul 19 

Aug 19 

Feb 1953^ 

Aug I960 

Oct 1965 

Jun 1970 

Nov 195M 



May 1964 
Jul 195 

Dec 1952 
Dec 195^ 
Dec 195V 
Mar 1955 
Feb 1957 
Dec 195a r 

Jan 1968 

Aug 1965* 

Oct 1961 

Sep 1967 

Mar 1969 

Dec J.969 

Sep 1953 

Jun 1965 

Jul 1965 

Mar 1959 

May 1955 
Jun 1956 
Nov 1957 

Feb 1953 
Feb 1954' 
May 1955 
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NUMBER OF CONTRACT TERMINA- 

CONTRACT0F CONTRACTS DATE TION DATE 

co0t d Nov 1953 Nov 1954 

Nov 1954 Jun 1956 

Jul 1955 Jul 1959 

Virginia, Univ. of 2 . Jun 1965 Apr 1967 

May 1967 Feb 1969 

Vitro Eng g Co 1 Dec 1961 Mar 1962 

Wahl-Henius Inst 2 Jun 1952 Oct 1952 

Jun 1953 Jun 1954 

Warner Lambert Pharmaceutical 1 Jun 1953 Jun 1955 

CO. 

Wash. St. Univ. 4 May 1967 Sep 1968 

Aug 1959 Nov 1964 

Dec 1964 Nov 1968 

Jan 1969 Jun 1970 

Wesleyan Univ. 2 Feb 1953 Apr 1955 

Apr 1951 Apr 1953 

West Va Univ 14 Jun 1949 Sep 1951 

Jun 1952 , Jun 1953 

Dec 1952 Feb 1955 

Jun 1953 • Jun 1954 

Jun 1953 Jun 1954 

Jun 1954 Jun 1955 

Oct 1954 Sep 1955 

Feb 1955 Jan 1957 

Jul 1955 Jun 1956 

Jul 1956 Jul 1959 

Feb 1957 Jan 1958 

Jan 1963 Sep 1964 

Feb 1963 Apr 1966 

Sep 1964 Mar 1966 

Western Reserve Univ. 3 Mar 1951 Feb 1952 

Jun 1951 May 1952 

May 1952 May 1953 

Wiegand, Edvin L. Co 1 Aug 1955 Apr 1956 

Wisconsin, Univ. of 21 May 1950 May 1952 

Jun 1950 May 1952 

Jun 1950 Jan 1952 

Jun 1952 Jan 1954 

Sep 1952 Sep 1953 

Mar 1953 May 1955 

Apr 1951 Aug 1956 

Feb 1954 Sep 1956 

Dec 1954 Oct 1963 
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CONTRACTORS 
cont ' d 



NUMBER OF 
CONTRACTS 



Wistar Inst. Of Anatomy 



Worchester Fndn. for 
Experimental Biology 

Yale Univ. 



CONTRACT 
DATE 

Jul 1956 

Nov 1956 

Jun 1966 

Sep 1950 

Oct 1950 

May 1951 

Jun 1951 

Sep 1951 

v Oct 1951 

Feb 1952 

Jun 1952 

Jun 1952 

Jun 1963 

May 1966 

May 1960 

Dec 1962 



Jun 1963 
Jun 1966 



TERMINA- 

TION DAT 

Jul 1951 

Jun 196" 

Oct 196 

Sep 195 

Oct 195"' 

May 195 

Jun 195" 

Sep 195 

Feb 195 

Sep 195" 

Jan 1954 

May 1953 

Oct 196$ 
Jan 1968 
Apr 196" 

Nov 1963 



Aug 196" 
Oct 196 



H.L. Yoh & Co. , Inc. 



2 



Jun 1955 
Jun 1955 



Feb 19 
Mar 1956 
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Annex B 
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••; ■•: 22A Muni tic -is 



Bac*.:?:rr { :nd. Production cf ail BV ft sen cs &>cl»$iflg antipersonnel and 
ac'lcrcr- v.. terial, w?s bccod uu technology deveJope.u in laboratory aao pilot 



fwciliti*;:- at ~crt D« trick. -The first piict plant, intended for the 
;ccicn cf bc-tulinuai toxin, was completed in October 1942. A second plant 



vas built ir. Yitc'\ i:)44 to produce anthrax spcrcs and the anthrax simulant. 
>*roa these beginnings until cessation of offensive BW operations in 1969, 
Foit Detrick produced test quantities of a large number of antipersonnel and 
tneicrep 2W agents and developed the production process eventually employed 
at the Vigc and Pine Bluff Arsenal production facilities. A vide variety of 
process equipment, some of which wf.s developed for the first time to support 
the unique requirements of BW production, coustituted the numerous pilot plant 
facilities at Fort Detrick. 

Antipersonnel agent and munition production . The first large scale 
3W munition production facility wa3 constructed at the Vigo Ordnance Plant, 
near Terre Haute, Indiana, beginning in May 1944. The Vigc Plant was intended 
to produce biological agents and vaccines and to fill and assemble biological 
munitions beginning with ar.tbr ax-filled borsos. The Vigo Plant was in a test 
operation phase producing BG, a harmless simulant of anthrax, when the end 
of WWII terminated plant operations. The plant vac deactivated and eventually 
excessed by the Army in 1946. 

The. only facility operated f or large sc^jr production cf •** iversonne.l 
BV agents was located at Fine Bluff Arsenal with construction completed in 
November 1953. The plant later becaac pern.srcr.tly Identified f.s t: - Director- 
ate of Biological Operations (DL0>. The ir iti^.l capiihil'tv of prr a r.in- 
bacterial agents was later eypaudei >:c *nel«£gj capabilities frr pivduci:^ 
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r.T"r. e * ; n sedition to viral and r- ckcctsial Agent' and the unique .capaca 
t» r eroding and lureethv «>squitoef ich vltfrf ep/intf. Th« cample- y. of. 
buildings included those designed for a^ent tarrenLation , nuniti'-ns 
filling 'production and laboratory support operations. The entire tacillj 
was designed and constructed to provida both sbsolute safety to oper^.t 

r 

personnel and absolute containment ol the highly toxic and infectious 
materials produced there. Between 1954 and 1967. the facility prucuced 
the following biological agenus and toxins: Brucella suis, Pasteurella 
tularensis, Q fever rickettsia, Venezuelan Equine Encephalomyeli tia ; 
Bacillus anchracis botulinum toxin and staphylococcal enterotoxin. Bui 
agents and antipersonnel munitions filled with these various agents and 
toxins were produced and stored at DBO as a deterrent capability. DBO 
operations were terminated in November 1969, and all stocks of anti- 
personnel biological munitions, agents and toxins were subsequently des- 
troyed in accordance with approved derai litarization 'plans . The facilit 
was then decontaminated and deactivated, and on J.5 May 1972, the compl 
(including land, buildings, and equipment > was turned over to the Food 
and Drug Administration, an agency of the Department of Health, Educati 
and Welfare, who operate it as the National Center for Toxicological 
Research (NCTR) . 

Anticrop Biological Agent Prcduction . Three anticrop birlogi 
agents were produced between 1951 and 1969. These included both stem 
of wheat and rye, and rice blast. Between 1951 and 1957, wheat stem 
ruet spores and rye stem rust spores were produced from innoculated 
crops at planting sites located on Government Installations. 

D-2 
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the harvested spores were shipped to Edgewood Arsenal, Maryland for 
classification, drying and storage. This operation was terminated in 
1959 by the Air Force. Between 1962 and 1969, wheat stem rust spores 
were grown at Government sites. The crude material was transferred to 
Becky Mountain Arsenal where it was cleaned, classified and placed in 
cold storage. All wheat rust spores were destroyed by February 1973. 

Rice blast was produced by a submerged culture process under a 
contract. The production contract was awsrded In March 1965. Agent 
production was terminated in June 1966 after initial delivery of 
acceptable material. The final agent was packaged and stored at 
Fort Detrick. The total rice blast stock was destroyed between 1? 
January and 18 May 1972. 
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ANNEX E 

Testing 

G eneral. Testing is an integral part of research and development. 
Ii is primarily concerned with the acquisition of data to evaluate and 
confirm or negate postulates and theories devised in the laboratory, 
instrumentation design parameters, and mathematical modes. 

Rationale for biological testing. BW testing, like all elements 
of the BW program, was at its inception, unique. The artificial study 
of biological material disseminated into the atmosphere, now known as 
aerobiology, was not a practiced or organized scientific discipline 
at the start of the BW program. Little or no knowledge was available 
regarding the biological and/or physical decay factors of micro- 
organisms in normal weather fluctuations, the amount necessary to cause 
infections, nor the methodology or hardware to effect dissemination. 
It was, therefore, essentia] to conduct testing to acquire the necessary 
scientific and technical information to substantiate theories and fill 
knowledge gaps and to determine vulnerability to attack. 

Categorization of biological testing. Biological testing can be 
divided into three categories, laboratory (small scale), closed chambers 
(medium scale), and open air field (large scale). Each of these 
categories can be further divided into testing with simulants and 
pathogens. The open air field testing can be furt'uer categorized .nto 
continental and extra contininental and that performed on public and 
non-public domain (military installations) . Within this realm further 
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b ^ UrlS arion ccn In crf.iu-.-rrr' <»ro r\*> tr-^t of the t:*st, 
' e Mechanical devices such ?s rfeucct<T9 or biological samplers, and 
livinR target? such as humans, animals or crops. 
. 

In addition to the above testing another form ma> be categorized 

under the general heading of immunological testing In humans and animals 

which was done to evaluate vaccines, toxoid, and skin tests. 

Appendix 1 is * pictorial representation of biological testing. 

liaison^ The US Public Health Service closely followed the progress 
of BW research and development from the very, start of the program 
because of it« civil defense responsibilities. In 1950 a USPHS liaison 
officer was assigned to Ft. Detrick on a permanent basis to maintain 
even closer contact for emergency health planning, and awareness and 
mutual exchange of information on new detection methodology, epidemiology, 
disease control, safety, and vulnerability of the US to hostile BW attack. 

In 1951, the Department of Agriculture assigned a permanent liaison 
officer to closely follow the BW program as related to crops and animals. 

Active liaison was also maintained from the very beginning of th« 
program with the other military services. The Surgeon General of the 
Army maintained his close liaison with medical personnel right on the 
scene working within the research and development laboratories. In 
1956, as a result of a Joint Medical Service and Chemical Corp Agreement, 
the Army Medical Unit was established at Ft. Detrick with the mission 
to conduct defensive R&D including prophylactic and therapeutic measures, 
more rapid and effective diagnostic and identification procedures and to 
evaluate the threat of BW to the military from a medical point of view. 
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The US Naval Unit, Pt. Detrick vaa established on 8 February 1944 
with the mission to promote modern medical research in public health 
concerns, vapor phase disinfectants control of airborne diseases, and 
to provide the Naval Establishment with information for its defense. 

Naval personnel were integrated into all aspects of the laboratories, 
and operational elements of the past. 

The US Air Force began to station liaison officers at Ft. Detrick 
in the late 1940' s. The mission was to coordinate BW munition develop- 
ment, supply support for field testing, and to maintain and operate a 
meterological station. 

General Safety and Medical Considerations . The safety and medical 
aspects of testing with biological material were of overwhelming concern 
to management from inception of the BW program, primarily because of the 
many unknown factors, and the potential severe danger to employees as 
well as the local community. A major safety organization was always 
established along with the operational organizations and its importance 
can be attested to by the fact that the Safety Director reported directly 
to the Commanding Officer and Technical Director. Since many of the ear 
aspects of the Safety/medical program were of necessity experimental, 
it was necessary to confer with and have the approval of the Surgeons' Ge 
of the military services for much of its operations. U.S. Public Health 
Service maintained cognizance of the program and prov*-* " advice on 
public health. 

To this end, the Safety/medical program developed specialized 
operating features for laboratories to Include negative pressure iso- 
lation cabinets, glove ports and gloves for working within the cabinets, 
and exhaust ventilation system incorporating air incineration chambers, 
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r ftv* '•« teA dec;>nr.vv:.Jticn systems a.v! proie-i; i ve rlr'Mog zrd 

' . * ^muire that oo contauiiwteo material contacted Lha workers 
gv ./k-t to ensure 

or was discharged to the environment . 

These pioneering efforts subsequently became the foundation for 
infectious disease safety procedure*, techniques and equipment 
throughout the scientific and industrial communities in the world. 

The concern for safety/medical aspects is further noted by the 
deliberations of various external /advisory committees such as "The 
US Biological Warfare Committee" (Merck Committee) in 1942, and the 
Committee on Biological Warfare of The National Military Establishment 
Research and Development Board (Baldwin) in 1948. With advent of the 
requirement to determine the field environment effects such as varying 
temperature, humidity, terrain, to irclude structures, sunlight, winds, 
•tc, on BW agents, independent external advisory committees were f erred 
to review, comment upon, and make recommei.dat ions concerning test 
protocols. These committees were "The Ad Hoc Committee on BW Testing" 
(Scheele Committee) 1953, and "The Interagency Survey Committee on 
BW Testing" (Price Coaanittee) 1959. The members of these committees 
were eminent authorities in their fields of biological and medical 
sciences ard were drawn from various universities, and Federal and 
state agencies. It is to be noted that these committees did in fact 
aake strong recommendations for safety/medical requirements and 
•pacified certain pathogenic microorganisms which should be utilized 
for open-air testing. The Army considered these latter recommendations 
binding. 

M 
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The Increased testing program which arose from DOD Project 112 
generated a detailed safety review procedure for each test. "The Deseret 
Test Center (DTC) Medical Advisory Committee" (Davis Committee) 1962-1$69 
provided the first level of review. Since DTC was a joint organization 
the proposed test programa were reviewed and approved by the Joint Chiefs 
of Staff and the Office of the Secretary of Defense. A national policy 
directive was Issued by the President on 17 April 1963 requiring 
Presidential approval of all tests which might hsve significant or protrac^ 
effects on the physical or biological environment. The Department of 
Defense Issued an instruction in April 1963 on Large Scale Scientific or 
Technological Experiements which outlined the procedure to be used for 
obtaining Preaidential approval. DTC test plans and the Medical Advisory 
Committee recommendations were forwarded to the President's Science 
Advisory Committee for approval. 

Conduct of testing. In the conduct of testing, specialized 
sampling and analysis aspects were employed to determine the various 
parameters of the test requirements as well as the downwind travel 
distances. j. These were supplemented by rather complete meteorological 
data gathering systems to define meteorological conditions. Metero- 
logical conditions were an absolute control factor in whether or not 
a test was permitted to start or continue. 
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^mulant Testing . Every effort expended in open- air testing was 
first directed towards the utilization of simulants to obtain the necessary 
<Uta for evaluation. Biological simulants are defined as living micro- 
organisms, not normally capable of causing infection, representing 
the physical and biological characteristics of potential microbiological 
agents and considered medically safe to operating personnel and surrounding 
communities. In addition, certain selected inorganic materials such as 
flourescent particles, were also utilized to obtain aerosol dissemination 
data. 

The two most commonly used biological simulants were Serratia mar- 
cascens (SM) and Bacillus subtillis va riant niger , normally referred 
to as Bacillus globlgli (BG) . The most commonly used flourescent particle 
was an inorganic complex, zinc cadmium sulfide (Zn CdS) . 

Bacillus globlgli (BG). BG is considered ubiquitous in nature. It 
can be readily cultured from hay, dust, milk and water. It was and is 
still considered by medical authorities to be harmless (nonpathogenic) 
to man. The utilization of BG in aerosol testing in open-air tests 
were reaffirmed as recently as 1970 by The Surgeon General of the US 
Public Health Service who indicated as a result of his directed literature 
search and consultation with health experts, that there is no evidence of 
infection In man or experimental animals following exposure to BG spores, 
even in massive doses. 

~ rratl - a . "arcescens (SM) is a motile, nonsporulating, gramnegative 
bacillus which may produce a red pigment especially when grown at room 
t*"perature. Tt ls commonly found in water, food and sewage and some- 
times can be iaolated from feces snd sputum of apparently healthy people. 
H was used as a bacterial marker with little risk up to 1969 because 
of its avirulant nature. In 1969, it was recognized as having 
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limited oathogenic capability anc -.Iconic? not be used for study of 
experimental infections in man because of the assumed rcie as an 
opportunist, producing disease if man is exposed to large doses 
and/or when the body defenses are weakened fcy age, debilitatory 
disease, drug abuse or antibiotics. A summary report on SM is at 
Appendix II. 

Aspergillus £ um igatus (AF) was a fungus simulant used on four 
occasions from 1950-1953 and abandoned when antifungal agents were 
removed from the BW program. It is ubiquitous in nature and can be 
cultured from soil, water, air, food stuffs, animals waste products 
and most human body orifices. AP is considered an opportunist causing 
aspergillosis in debilitated persons. 

Rationale for Vulnerability Testing. In the beginning and continui 
throughout the BV Program, there was a paucity of scientific and 
engineering knowledge and principles related to the vulnerabili.y of 
the US and/or its personnel to BW attacks both covert and overt. 
Vulnerability testing was required to provide information on the 
agents likely to be used, means of disseminating agents, sizes of areas 
that could be attacked, environmental effects on agents, obstructive 
effects of buildings and terrain on agents, ability to detect and 
identify agents areas of the US and for its forces most likely to be 
attacked, the extent of damage possible, and data to devise physical 
and mathematical models to be used as substitutes for live, open air 
testing. 
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the *xam:;<u: " .:£ C chircat cf vulneraMliej cf the US and/or 

t fo ?o Vwt.vL, overt or covert, wes under active censider- 

atioo as errly ?s 19 J9. "Bacteriological Warfare Possibilities", 
Technical Study No. 10, 26 August 1939, Office of the Chief, Chemical 
Warfare Service, concluded "...that attack by airplane dissemination of 
infected insects and other bacteriological materials, is a possibilitv 
*ot to be ignored, especially when parachute troop landing can be expected 
Intelligence information from WW I indicated that Axis powers had 
resorted to the use of BW in the form of anthrax and glanders. 

Concern abjut the vulnerability of the US tc BW attack at the 
highest levels in the government has been noted in previous chapters 
•specially chapter 1. However, immediate concern was expressed by 
Che Chairman of the Committee on BW, of the Research and Development 
Board of the National Military Establishment (NME) in a special 

report on BW activities. 5 Aueust 1948. He conclude rh*f 

(1) Biological agents would appear to be well adapted to subversive use: 

(2) The US is particularly susceptible to attack by "special BW 
operations" (meaning subversive or covert actions irvolvin^ the use 

ox biological agents); (3) The subversive use of biological agents by a 
potential enemy prior to a declaration of war presents a grave danger 
to the US; and (i) The BW R&D program is not now authorized to meet 
the requirements necessary to prepare defensive measures against 
•pecial BV operations. The memo recommended that the Secretary c: 
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Defense authorize the NME to engage in the required R&D to counter the 
threat in the field of special BW operations and suggested that a unit 
be set up as an integral part of Ft. Detrick. Illuatrative examples 
of projects to be undertaken described in the nemo were testing of 
ventilating systems, subways, water supply systems, etc., with 
Innocuous organisms. 

House Report No. 815 entitled "Research in CBR," a Report of the 
Committee on Science and Astronautics, the House of Representatives, 
86th Congress, First Session 1960, recommended that "more positive 
and imaginative attention should be given to the problems of detecting 
and guarding against use of CBR by saboteurs aimed at disrupting key 
activities in time of emergency ." (Appendix III) 

Concern regarding vulnerability of the US continued even after 
the Presidential ban on offensive BW in 1969. The Chairman of the 
President's Science Advisory Committee, BV/CW Panel, submitted a 
report on 16 December 1970 "Requirements for BW Defense" to the 
Deputy Secretary of Defense. The report stated a recognition of 
the need to continue many aspects of the BW defensive program to 
Include the resolution of problems relating to US prepardness against 
covert attack on the civilian population. 

The report of the NSC Under Secretaries Committee, 5 August 1972, 
entitled "Annual Review of the US CW and Biological Research Program" 
Appendix B, entitled "Biological and Toxin Research Program" contains 
a recommended 5-phase program which it states is in consonance with 
the PSAC report (15 December 1970 noted above). The vulnerability 
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.!.,<« o;-a«u ni the NSC -.^i.-r. Rt*t«. "th s prrtlon r.f the program 

wiJ 1 e:'-;2±g-i'^ l * s anJ i^- --'^- 7crrcs vu!: " r ' :,; til >' c -° ^Sfea&Sgj 
attack It will include an active ex amination of ..... results of 

rjIrP v.^nj_t y testing This will be a continuing program. The_ 

wygprtjiff^ hasp of the reconrcence'd pr og ram sta tes "simu lated tests win 
be require for t esting defense e qui pment a nd for vulnerability 
analys is-" The report further states that studies indicating vulner- 
ability of the United States and its Arced Forces must remain classified. 



Thus vulnerability testing provided essential data to permit the 
tiilitary and civil defense authorities to assess the dangers to which 
the US and its allies might be exposed and to plan appropriate responses 
by encay actions in the BW area. 

Appendix IV summarizes BW field testing chronologically. 
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APPENDIX II to ANNEX C 



SE RRATTA M ARCESCENS INFECTIOH 
CONTENTS 

I. Definition - Deacription 

II. Disease associated with S. marcescens 

a. pre antibiotic era 

b. post antibiotic era 

III. Use of S. marcescens as a bacterial marker. 

IV. Use of S. marcescens by the US Army relative to disease reports at 
that tine. 

V. Svraary. 
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I. Definition. 

S, maxcescens is a motile, non-sporulating, gram negative bacillus pi 
the family Enterobacteriace, which may. produce a red pigment especially 
grown at room temperature. It is commonly found in water, food and se — 
can be sometimes isolated from the feces and sputum of apparently healthy 
II. Disease associated with S. marcescens. 

a. Pre antibiotic era (prior to 1946). 
S. marcescens, originally named Chromobacterium prodlgiosum , 

first recognized In 1823 as a cause of "bleeding polanta," a red discoloration 
cornmeal mush* 2 \ and has subsequently received great historical notoriety 
masquerader of blood (i.e. , blood stained communion wafers). A low degree 
pathogenicity was assumed because reports of serious infection in humans 
rare isolated events. In 1913^ V/oodward and Clark reported a case of M ps 
hemoptysis" in a young man. Aside from a chronic cough and the psycho lo 
aspects of producing red (appearing bloody) sputum, he was apparently quite 
healthy. Thompson W) and Aronson ^ reported the same case of meningitis. 
The patient apparently recovered spontaneously and there was some question 
whether the organism was a contaminant. Other reports were not available 
this review suggested a pulmonary^ and a wound (^infection. 

b. Post antibiotic era. 

The post antibiotic era ushered in a period during which an increas? 
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number of incidences of serious infections caused by_S. marcescens were 

reported. They began with scattered reports on series of small numbers of 

cases* 8,9 *' but which have steadily increased until the present time (over 

10 reports since 1970). The common threads running throughout the reports 

are hospitalization, intravenous and urinary tract catheterization, serious 

underlying disease, a debilitated state, broad spectrum antibiotics and 

steroid treatment* 10 ' l2 ' 13, 14 \ All these conditions predispose patients 

to infection with organisms of low intrinsic virulence. The largest number of 

reports have emphasized the acquisition of the organisms^ ^, 17 » 18 » 

and the urinary tract as a principle infected organ. (Bibliography incomplete). 

III. The use of S. marcescens as a bacterial marker. 

The non-virulent aspects of S. marcescens during the pre antibiotic era 

and its red coloration allowing ease of identification led to its selection as a 

bacterial marker. In 1937, Burket and Burn (20) , and in 1949, McEntegart and 
(21) 

Porterfield , painted S. marcescens on gums to determine the source of 
bacteremia following dental extraction. No ill effects were seen in spite of 
documented bacteremia in IS patients. Kass and Schneiderman (22) , planted 
Serratia marcescens to demonstrate bladder colonization from the urethral 
meatus after catheterization. Laurenzi, Porter. Kass (23/ demonstrated the 
bacterial clearing effect of the tracheobronchial tree after planting S. marcesc 
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in the oropharynx. Paine demonstrated the relatively harmless effects on 

healthy young volunteers of aerolizatlon of large amounts of S. marcescbn? 
6 

(2. 5 hrs exposure, 2 x 10 org. per cubic feet of air). In fact, until the early 
1960*8 S. marcescens was routinely used to demonstrate aerolizatlon and air 
sampling techniques in college bacteriology courses* 2 ^*. 
IV. Use of S. marcescens by the U.S. Army relative to reports of disease 
at that time. 

The only Incidence of S. marcescens aerolizatlon by the military referr 
in the published literature occurred in the San Francisco Bay area, September 
1950 (26) . 

In 1957, Wheat, et al^ reported on 11 cases seen in a San Francisco 
Hospital from September 1950 - February 1951. However, the association with 
the above mentioned aerolization appears to be coincidental, since ( 1) no other i 
hospitals reported similar findings; (2) and all the patients had urinary tract 
infections (2 subsequently developed septicemia, a well recognized complication 
of urinary catheterization). Thus, considering the evolution of disease ca 
by S. marcescens, it is likely that this report was the forebearer of what was 
to come. 

Intravenous drug abuse, which is frequently associated with an Increased 1 
incidence of infections, was the underlying condition associated with 19 cases 
of endocarditis caused by S. marcescens in the San Francisco Bay area repor 
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(26) 

by Mills, et aj in *976 . Similar clustering of cases of endocardf tis an.onr 
Edicts due to unusual organisms have been reported, (i.e., Pseudomones 
jji Detroit, enrerococci in Cleveland) \ 

Recent reports of infections Involved principally nun-pigmented strains. 
The relationship of pigment production to the ability to infect man is unclear 
atthe present time. 
V. Summary. 

The Increase in infections caused by S. marcescens appears to be an illness 
related to medical progress and has assumed a prominent role as an opportunist, 
producing disease in man only in large doses (i.e. , contaminated nebulizer), 
md/or when the body defenses are weakened by age, debilitating disease, drug 
abuse, or antibiotics. Its early use as a bacterial marker entailed little risk, 
attested to be me fact that highly reputable medical journals < l - e " 22 - 23, 24)^ 
published the data, and an editorial in the Lancet* 28 * published as late as February 
1969, emphasized the avirulent nature of the organism. Not until 1969 did recognition 
of limited pathogenic capability lead to the advice that the organism should not be 
used for the study of experimental Lifections in man. 
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Annex E 
Appendix III 

RESEARCH 7H CBR 
A Report of 



THE COMMITTEE ON SCIENCE 
AND ASTRONAUTICS 



The House of Representatives 
The Congress of the United States 

EIGHTY-SIXTH CONGRESS 

FIRST SESSION 

(No. 23) 



House Report No. 815 



Pages 15-16 

As a result of its hearings and further study on the problems of 
research in CBR, this committee offers the following recoranendatiens : 

(1) There must be a strong and continuous intelligence effort 
conducted by the United States as a protective measure to keep abreast 
of foreign developments in the fields of CBR if this country is to 
have time to develop adequate passive defense and other countermeasures 

(2) Surveillance of foreign activities might also give this Nation! 
its only inkling of imminent use of CBR against the United States, and 
therefore is important for this reason, too. 

(3) There is an urgent need for greater public understanding of t 
dangers and uses of CBR if proper support is to be given to our defens 
and coontermeasures . 

(4) In any consideration of international disarmament, a special 
effort trisf be made -ot to overlool: c*e great potential of CBR end 
the ease of evading detection of CBR activities. 

(5) There is an urgent need for a higher level of support cn a 
continuing, longrun basis in order to develop betfer detection and 
protection treasures against possible employment of CBR against this 
country. 

(6) Civil defense plans of this country should include a more 
positive effort providing shelters which are prcof against CBR attac 
at providing sore masks and protective clothing, and in public 
instruction in cerensive measures. 
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(7) More positive aui ia.-^ir^-'-ive att«r»ticr. sh on Id be given to the 
robleT.s cf detect ir.-j an J w-rdint; agains- use of CBR oy saboteurs 
Jimed et disrupting ke> acclv'Lieo in tine pi emergency. 

(g) The contr.it f .ee views CBR as a weapon which is not competitive 
with nuclear weapons, but curopiementary to them, designed to do a 
different Job. 

(9) The committee cannot bring itself to describe any weapon of 
was as "humane ind makes nc Trra I judgement on the possible use of 
J&SL in warfare. It does recognize that ignoring CBR will not remove 
the problem of its existence or its possible employment against the 
United States. 

(10) It is granted that some forms of CBR offer the prospect and 
the hope of winning battles wiLhout taking human life or destroying 
hones and factories. If force must be used, this is better than many 
of the alternatives. But it must also be recognized that even if the 
United states is attacked with the new "gentle" weapons, the conse- 
quences of ar.y defeat for our Nation would be ju6t as dangerous to 
our national goals and life. 

(11) It is also recognized that in the present world situation with 
other countries pursuing vigorous programs of CBR development, the 

best immediate guarantee the United States can possess to Insure that 
CBR is not used anywhere against the free world is to have a strong 
capability in this field, too. This will only come with a stronger 
program of research. 

(12) At the present time, CBR research is supported at a level 
equivalent to only one one-thousandth of our total defense budget. 

In light of its potentialities, this comcittee recommends that serious 
consideration be given to the request of Defense officials that this 
support be at least trebled. Only an increase of such size is likely 
to speed research to a level of attainment compatible with the efforts 
of the Communist nations. 

(13) If CBR is to be considered a deterrent force in the U.S. 
arsenal of weapons, the program of research advocated here will have 
to be accompanied by an adequate program of manufacture and 
deployment of CBR munitions. 

(14) CBR warfare is not particularly expensive as compared with 
many other modern forms of warfare, particularly when considered 

as an incremental cost added to already necessary delivery techniques 
employed for nuclear weapons. This is a further reason why this 
Investment must be given careful consideration. 

(15) The research being done in CBR has already yielded a variety 
of peacetime benefits, including antidotes for poisons, new serums lo 
prevent disease, greater understanding of how diseases are spread, 
new insecticides, and fundamental knowledge of life processes. (See 
appendix.) There is no real separation possible between potential 
military application of chemical and biological knowledge and peace- 
ful applications. These peaceful applications are required in any 
case, and deserve added support for the national welfare. 

(16) The United States is in a research and development race, r- 
ticularly with the Soviet Union, whecher it be for peaceful or miliary 
purposes. The study by this committee cf CBR reinforces our general 
view of the urgency cf the overall race and the necessity of full 
public understanding and support cf science and technoloi/y evenvn-.:- 
in our isation. 
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Appendix IV to Annex B 

Biological Field Testing 
(Chronological Listing) 

Tabic 1 - Antipersonnel with biological simulants involving public domain. 
Table 2 - Antipersonnel with biological sinulants not involving public df 
Table 3 - Nonbiological simulants/air diffusion involving public domain. 
Table A - Antipersonnel with pathogenic agents. 
Table 5 - Anticrop with pathogenic agent involving public domain. 
, Table 6 - Anticrop with pathogenic agent not involving public domain. 



Abbreviations 

OA unavailable. 

BG Bacillus globigil ( Bacillus subtllis vsr niger) . 

SM Serratia marcescen s. 

AP Aspergillus fumigatus . 

EC Escherichia coll . 

FT Fluorescent particle. 

LP Lycopodium Spores . 

S0 2 Sulfur Dioxide. 
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TABLE 1 

BIOLOGICAL FIELD TESTING 
ANTI-PERSONNEL 
BIOLOGICAL SIMULANTS 
INVOLVING PUBLIC DOMAIN 



LOCATION OF TEST DATE(s) OF TEST SIMULANT /AGENT USED 

Washington, DC 18 Aug 1949 SM 

26 Aug 1949 
12-13 Dec 1949 
11 Mar 1950 

USS Coral Sea anch- 1-21 Apr 1950 BG 

orsd in Hamptom Rds, SM 

& USS K.D. Bailey 

at sea off entrance 

to Hampton Roads 

Hampton Roads, VA 

1 trial at anchor, 

16 trials at sea 

off the entrance 

San Francisco, CA Sep 1950 SM 

BG 

Port Hueneme, CA 10 Sep - 24 Oct BG 

1952 



Panama City, PL Mar-May 1953 



BG 



Off-shore, between 17-27 Aug 1954 BG 

Port Hueneme and 
Point Mugu, CA, 
nesr Santa Barbara 

Pennsylvania State 7 Jan 1955 . BG 

Highway #16 west- 
ward for one mile 
from Benchmark #193 

Kittakinny and Aug 1955 BG 

Tuscarora Tunnels, 
Pennsylvania Turn- 
pike 

Offshore flawaii Jan- June 1963 BG 
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LOCATION OF TEST 

Vicinity Ft. Greeley, 
Alaska 

Central Alaska 



National Airport & 
Greyhound Terminal, 
Wash, DC 

Oahu, Hawaii 

Off California 
Coast (San Diego) 

Hawaii, Hawaii 

New York, NY 

Hawaii, Hawaii 

Oahu, Hawaii 

Dugway Proving Ground 
Utah 

Camp Cooke, 
California 

Edgewood Arsenal, MD 

Key West, FL 

Off California Coast 
(San Clemente) 



DATE(s) OF TEST 
Dec 1963 - Jan 1964 

Jan - Feb 1965 

May 1965 

May - Jun 1965 
Feb - Mar 1966 

Apr - May 1966 
7-10 Jun 1966 
Jan - Mar 1968 

Apr - May 1968 
1945 

Jul-Nov 1949 



1955 

1959 
1952 



Aug-Sep 1968 



SIMULANT/ AGENT USED 
BG 



BG 
FF 



BG 

BG 
BG 

BG 

BG 

BG 
SM 

BG 

BG 
BG 

BG 
FP 

BG 

SM 

BG 
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TABLE 2 

BIOLOGICAL FIELD TESTING 
ANTI-PERSONNEL 
BIOLOGICAL SIMULANTS 
NOT INVOLVING PUBLIC DOMAIN 

IflCATION OF TEST DATE(s) OF TEST SIMULANT /AGENT USED 

(ferine Corps Schools 24-25 May 1949 BG 
Quant ico, VA 

Port Huemene, CA Jul and Sep 1949 BG 

US Naval Advance 22 Jul 1949 BG 
Base Proving Ground 
Port Hueneme, CA 

NAB, Little Craek, Dec 1950 SM 

VA BG 

AF 

Carswell AFB, Ft 11-21 Feb 1951 BG 

Worth, TX SM 



Fort De trick, MD 15 May 1951 SM 

Limited Area BG 

Navy Supply, 

Mechanicsburg, PA 7 May - 4 Jun 1951 BG 

and Norfolk, VA SM 

AF 

Fort Detrick, MD Aug - Sep 1951 SM 

Fort McClellan, AL 1 - 30 Jul 1952 SM 

BG 

Fort McClellan, AL 15-28 Sep 1952 SM 

BG 

• 

Camp Detrick, MD 14 Feb 1953 to SM 

24 Feb 1953 BG 



Dugway Proving Ground, May - Jun 1953 
UT 



FP 
AF 



Kglin AFB 1 Jun - 1 Jul 1953 
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LOCATION OF TEST 



DATE (a) OP TEST 



SIMULANT/ AGENT USED 



Dugway Proving Ground, 


17 Jun 1953 and 




BG 




UT 


25 Jun 1953 




SM 




Camp Detrick, MD 


Jun 1953 




SM 




roil ivj. i *- ii J- c , riv 






BG 




Dugvay Proving Ground, 


13 Jul 1953 to 




BG 




UT 


14 Oct 1953 








Dugvay Proving Ground, 


13 Jul 1953 




BG 


UT 


14 Jul 1953 




BG 






6 Aug 1953 




BG 






12 Aug 1953 




BG 




Morrisville Maneuver 


15 Sep 1953 




BG 




Area, Pelhaa Range, 


21 Sep 1953 




BG 














Dugvay Proving Ground, 


15 Oct 1953 




BG 




UT 


21 Jan 1954 




BG, 


FP 




27 Jan 1954 




BG 






12 Feb 1954 




BG 






17 Feb 1954 




BG, 


FP 




14 Mar 1954 




BG, 


FP 




7 Apr 1954 




BG, 


FP 


Pt Belvoir, VA 


1953 




BG 














Eglin AFB, FX and 


Apr - May 1954 




BG 




Klrfland AFB KM 


(Eglin) and 










Jul 1954 (KirtL 


and) 








Apr - May 1954, 




BG 






Jul 1954 








Dugvay Proving Ground, 


13 May 1954 




BG 




UT 


24 May 1954 




BG 










Fort Ritchie, MD 


Sep 1954 




BG 




Dugvay Proving Ground, 


Oct 1954 




BG, 


FP 


UT 


15 Nov 1954 - 6 


Jun 1955 


BG 






1954 




NA 














Engineer Proving 


1954 


• • 


BG 




Ground, Ft Belvoir, 










VA 










Port Hueneme, CA 


24 Jan 1955 




BG 
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LOCATION OF TEST 

Dugvay Proving Ground, 

UT 



Wright Patterson 
AFB, OHIO 

Dugvay Proving Ground 

UT 

Loring AFB, Maine 



Army Chemical Center, 
MD 

Dugvay Proving Ground, 
UT 

Camp Cooke, CA 

Dugvay Proving Ground, 

UT 

Army Chemical Center, 

MD 

Fort Detrick, MD 
Area B 

Dugvay Proving Ground, 
UT 

Explosive Ordnance 
Disposal Technical 
Center, Indianhead, 

MD 

Range 75C, Eglin Air 
Force Base, FL 

Dugvay Proving Ground, 
UT and Hamilton AFB, 

CA 

McGuire AFB 

Dugvay Proving Ground, 

UT 



DATE (s ) OF TEST SIMULANT/ AGENT USED 

May 1955 BG, FP 

May - Jun 1955 BG 

27 Jul 1955 BG, FP 

Aug 1955 SM 

Aug 1955 BG 

SM 

1 Dec 55 - 3 Feb 56 BG 

Jan - Feb 1956 BG 

SM 

21 Mar 1956 BG 

23-24 Apr 1956 BG 

Spring - Fall 1956 SM 

Summer 1956 BG, SM 

Aug - Sep 1956 BG 

1956 BG, FP 

Oct - Nov 1956 BG 

20 May - 25 Jun 1957 SM 



20 - 24 Jun 1957 BG, SM 

Jul - Aug 1957 BG 

Sep, Oct 1957 BG 



Sep, Oct, Dec 1956 and SM 
Jan, Apr, Sep, Oct 1957 BG 

7 Oct 57 and 18-21 Jan 1958 BG 



15-18 Oct 1957 BG 

1957 BG 

SM 
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Yuma Test Sta, AZ 
Ft Detrick, MD 



LOCATION OF TEST DATE(e) OF TES 3 SIMULANT/AGENT DSED 

Eglin AFB, FL May - Jun 1958 BG 

SM 

Dugway Proving Ground, Aug - Sep 1958 BG, SM 

UT Aug 1958 SM, BG 

24 Sep 1958 BG, SM 

Jul 1959 BG 

Jul 1959 to Dec 1960 BG, SM 

Sep 1960 BG 

27 Mar 61 and 16 May 61 BG 

Jun 1961 BG 

Aug - Sep 1961 BG 

Ft Euatls, VA 9-16 Feb 1959 BG 

Fort Detrick, MD 12 Oct - 6 Nov 1959 BG 

Ft McClellan, AL Mar - Jun 1962 BG 

19 Mar - 13 Apr 1962 BG 

June 1962 BG 

Dugway Proving Ground, Aug 1962 - Feb 1963 BG 

UT Oct 1962 to Mar 1963 BG 

Fort Detrick, MD Sep 1962 BG 

Eglin AFB, FL May 1966 

Dugway Proving Ground, Nov 1962 - Mar 1963 Talc 

IT, Ft Bragg, NC Jan - Apr 1963 SM, BG 



DPR. UT Nov 1962 - Mar 1963 BG 

Ft Bragg, NC Nov 1962 - Mar 1963 BG 
Yuma Test Sta, AZ 

Ft Detrick, MD 1^62 - 1963 BG 

Dugway Proving Ground, 16 Jan 1963 - 29 Jan 1963 BG 
UT 



Yuma Test Sta, AZ Mar - May 1963 Lipstick 

Ft Bragg, NC Mar - Kay 1963 Lipstick 

Dugway Proving Ground, Oct 1963 - Mar 1964 BG 

UT 7 Nov - U Nov 1963 BG 

24 Jan - 3 Feb 1964 NA 
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DATE(s) OF TEST 


SIMULANT /AGENT USED 


U0CATION OF TEST 

Field. Edgewood 
Arsenal, MD 


19 - 26 Feb 1964 




BG 




DPG, UT 

Fort Bragg, NC 


A _ C — — . 1 (It/. 

Aug - Sep 1964 




Uraine Dye 
BG 


Carroll Island, 
Edgewood Arsenal , MD 


10 - 25 Aug 1965 




BG 




Fort Detrick, MD 


Nov 1965 




EG 




Camp Pendleton, 
Edwards AFB, 
Rosamond Dry Lakebed, 

a 


Oct 1966 - Mar 1967 




BG 
SM 




Dugway Proving Ground, 
UT 


Feb 1967 

Jul 1968 - Mar 1969 




BG 

Lipstick 


Rosamond Dry Lake 
Edwards AFB, CA 


26 Sep 1967 - 13 Jul 


L968 


SM 
BG 




Edwards AFB, CA 


15 Jul - 16 Oct 1968 




SM 
BG 




Ft Bragg, NC 


Aug - Sep 1968 


Lipstick 


Edwards AFB, CA 
Pacific Missile Range 

Point Mugu, CA 


Nov 1968 
Jul 1969 




BG 




Eglin AFB, FL 


2 Nov 1969 to 6 Nov 1969 


BG 








• 
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TABLE 3 

FIELD TESTING 
NON- BIOLOGICAL SIMULANTS /AIR DIFFUSION 
INVOLVING PUBLIC DOMAIN 



LOCATION OF TEST 

Harpers Lake, CA 
(Mojave Desert) 

South Carolina, 
Georgia Coast 

Minneapolis, MN 
St. Louis, MO 

Rosemont, MN 



San Franc is co Bay, 
Redwood City, CA 

Continental U. S. 
East of Rocky 



North Central 
Texas 



Vanderburg AFB, CA 



Cape Kennedy, FX 



NE Oklahoma , Corpus 
Christl, TX, E Wash- 
ington and SV Nevada 



DATE(s) OF TEST 
18 - 19 Aug 1949 

Mar - Apr 1952 

15 Jan - 24 Mar 

1953 

Sep - Oct 1953 

2l and 26 Mar 1956 



30 Nov 1957 
6 Feb 1958 
25 Apr 1958 
20 Mar 1958 

1959 - 1960 
Test No . Date 
A-l 
A-2 
A-3 



A-5 
A-6 
A- 7 
A-8 
A-9 
A- 10 
A-ll 
A- 12 
A-13 



13 Aug 
15 Aug 

18 Aug 

2 Oct 
5 Oct 
7 Oct 
9 Oct 
12 Oct 
10 Feb 
12 Feb 
15 Feb 

19 Feb 
22 Feb 



SIMULANT /AGENT USED 
Soap Bubbles 

FP 

FP 



FP and 

Lycopodium spores 

FP 

SO- 



FT 
FP 



Jun - Aug 1961 

Feb, Mar, and Jun 1962 

May, Jun 1961, 
Jan - Mar 1962 

Summer 1962 



FT 



FF 



FP 
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t/gA TION OF TEST 
St. Louis, MO 



Dugway Proving Ground, 
CT 



Chippewa National 
Forest, MN 

San Francisco, CA 

Wambaw Swamp 
Francis Marion 
National Forest, SC 

Fort Wayne, IN 

Victoria, TX 



Oceans ide, CA 

Searcy, AR 

East Central Texas 



Charles Lathrop Pack 
Demonstration Forest 
of the University of 
WA 

Cambridge, MD 



DATE(s) OF TEST 

May - Sep 1963 
Apr - Oct 1964 
Mar 1965 

17 - 21 May and 
15 Aug 1963 
4 Sep 1963 

Jan - Aug 1964 



SIMULAN T /AGENT USED 
FP 



Mar 64 - Mar 1968 
Jun - Aug 1964 

29 Jul 1964 - 5 Feb 1966 

Jul - Aug 1965 
Jul - Aug 1965 
9-29 Jul 1966 

Jun - Jul 1967 

Sep 1967 - May 1968 

1967 

Nov 1968 



Aug - Nov 1969 



FP 
FP 
FP 

FP 
FP 

FP 



LP, FP 
LP, FP 

Glass beads & fluorescent 
tagged cork 

FP 
FP 

Glass beads, fluorescent 
tagged ground cork 
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TABLE 3B 



BIOLOGICAL FIELD TESTING 
ANTI-ANIMAL 
NON- BIOLOGICAL SIMULANTS 
INVOLVING PUBLIC DOMAIN 



i 



LOCATION OF TEST 

Fort Worth, Texas 
Stockyards 

Kansas City, MO 
Stockyards 



DATE (8) OF TEST 

30 Nov - 1 Dec 1964 



SIMULANT/ AGENT USED 



Aerosal Deodorant 



3-4 Dec 1964 



South St. Paul, Minn 11 Jan 1965 
Stockyards 



Sioux Falls, SD 
Stockyards 

Sioux City, I ova 
Stockyards 

South Omaha, Neb 



13 Jan 1965 

14 Jan 1965 



15 Jan 1965 
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TABLE 4 



BIOLOGICAL FIELD TESTING 
ANTI-PERSONNEL 
PATHOGENIC AGENTS 



LOCATION OF TEST 

Dugvay Proving Ground, 
0T 



(Horizontal Grid) 



(Horizontal Grid) 



Animal Exposure 
Chamber 



DATE(s) OF TEST 

1 Jun 1951 - 26 Aug 
1951 

27 Mar 1952 

12 May 1952 

9 Apr 52 & 9 Jul 52 

Jun & Sep 1952 

Jul - Aug 1952 

Aug - Oct 1952 

21 Aug 1952 

Sep - Nov 1952 

9 Oct 1952 

19 Nov 1952 

Dec 1952 

24 Mar & 21 Apr 1953 
18 Mar -12 Jul 1955 
20, 28 Dec 1954 & 

6 Jan 1955 
Jan - Apr 1954 
12 & 18 Nov 1954 
27, 29 Oct 1954 

3 Nov 1954 
4 Sep 54 - 21 Feb 56 
12 Jan 1955 
6, 15 Apr & 4 May 55 
Mar 55 - Feb 56 
Jun 54 - Jun 55 
Aug - Oct 1957 
May - Jul 1958 
Aug 57 - Apr 1959 
23 Oct & 14 Nov 1957 
Apr 1958 
Jul 1959 



Apr 1960 - Feb 1962 
Apr 1960 - May 1960 
Sep 1960 



30 Jan 1961 - 27 Sep 
1962 

Aug 62 - Feb 63 
Nov 62 - Mar 63 



SIMULANT /AGENT USED 

Coxlella burnetti 
Psittacosis virus 
Pasteurella peatls (avirulent 

Strain A-1122) 
Brucella suis 
Pasteurella tularensls 
Brucella suis B. melitensls 
Brucella suis 
Brucella suis 
Coxlella burnetii 
Coxlella burnetii 
Pasteurella 

Clostridium bo tul In urn toxin 
Brucella melitensls 
Pasteurella tularensls 



Coxlella 


burnetii 


Brucella 


suis 


Bacillus 


anthracls 


Pasteurella tularensls 


Brucella 


suis 


Bacillus 


anthracls 


Brucella 


suis 


Brucella 


suIb 


Bacillus 


anthracls 


Brucella 


suis 


Bacillus 


anthracls 



Pasteurella tularensls 
Pasteurella tularensls 
Pasteurella tularensls 
Bacillus anthracls 

Pasteurella tularensls 

Coxlella burnetii 
Pasteurella tularensls 
Pasteurella tularensls 
Botulinum toxin 

Bacillus anthraciB 

Coccldloides 
Coxlella burnetii 

Pasteurella tularensls 
Fasteurella tularensls 



Coccldloides 
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LOCATION OF TEST 



DATE (e) OF TEST 



Dugway Proving Ground, Nov 62 - Mar 63 

UT (Continued) 

30 Jan 63 - 11 Apr 63 
28 Mar - 11 Apr 1963 
Oct 63 - Mar 64 

14 Oct - 17 Nov 1965 
25 Apr 66 - 6 Jun 66 
9 Jul 66 - 25 Aug 66 

15 Feb - 4 Apr 1967 



Eglin AFB 

Farm owned by Univ 
of Wisconsin 

Ft Detrick 6 DPG 



14 Jul 1951 
Oct 1951 

Mar - May 1961 



SIMULANT/ AGENT USED 

Coccidioldes uranine 
Coxiella burnetii 



Pasteurella 


tularensis 


Pasteurella 


tularensis 


Coccldioides 


Pasteurella 


tularensis 


Pasteurella 


tularensis 


Pasteurella 


tularensis 


Pasteurella 


tularensis 



Coxiella burnetii 
Hog Cholera 
Newcastle Disease 

Pasteurella tularensis 
Brucella suis 
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TABLE 4A 

(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 

ANTI-PERSONNEL PATHOGENS 
NOT INVOLVING PUBLIC DOMAIN 



LOCATION OF TEST 



DATE (8) OF TEST 



Dugway Proving Ground, Jun - Nov 1950 
UT 



SIMULANT /AGENT USE D 
Pathogens 
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TABLE 5 

BIOLOGICAL FIELD TESTING 
ANTI-CROP 
PATHOGENIC AGENT 
INVOLVING PUBLIC DOMAIN 



LOCATION OP TEST 

South Carolina - 
Georgia Coaat 



Morris, Waseca, Le 
Sueur, Crooks ton, 
Duluth, & Rose- 
mount, MN 

Crooks ton, MN; 
Rosemount, MN; 
Rapid City, MN 



Intersection of US 
Highways 60 and 441, 
Yeehaw Junction, 
Florida 

Hays, Kansas 

Experimental Station, 
Beaumont, TZ 

Langdon, North Dakota 

Yeehav Junction, 
PL 



DATE(s) OF TEST SIMULANT/AGENT USED 



Nov & Dec 1952 
May 1953 



Dyed Lycopodium Spores 
Cereal Rust Spores 



Rosemount - 5,7 Jun Wheat Stem Rust 
1955; Rapid City - 
3 Jun 1956; Crookston 
19 Jun 1956 

15, 18, 19, 20, 24, Wheat Stem Rust 
27 Nov & 1 Dec 1956 



7 May 1960 
Summer 1959 



12 Jun 1960 
Nov, Dec 1968 



Wheat Stem Rust 
Rice blsst 

Wheat Stem Rust 
Wheat Stem Rust 
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TABLE 5A 

(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 
ANTI-CROP 
BIOLOGICAL AGENTS 
INVOLVING PUBLIC DOMAIN 



LOCATION OF TEST 


DATE(s) OF 


TEST 


SIMULANT/ AGENT USED 


Edgevood Arsenal, MD 


1949-50 




TX or TX 


simulant 


Crookston, MN 


1964 




TX 




Avon Park AFB, FL 


1954-1957 

1960 

1964 




Cereal Stem rust spores 
None 

LX Helmintho8porium oryrae 


Casselton, ND 


1964 




TX 




Crookston, MN 


1956-57 








Stillwater, OK 


1963-67 




TX 




Hayes, KS 


1960, 64, 


65 


TX 




Lincoln, NEB 


1964-65 




TX 


• 


Rosemount, MN 


1955, 57, 


64 


TX 




Langdon, ND 


1960, 64 




TX 




Crowley, LA 


1963, 64, 


68, 69 


LX and H 


elminthosporium oryzae 


Avon Park AFB, FL 


1 Apr 196! 


- 31 Oct 


LX 





1965 
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TABLE 6 

BIOLOGICAL FIELD TESTING 
ANTI-CROP 
PATHOGENIC AGENT 
NOT INVOLVING PUBLIC DOMAIN 



LOCATION OF TEST 

Dugway Proving Ground, 
UT 

(Crop Grd #5) 



DATE (a) OF TEST 



SIMULANT /AGENT USED 



Avon Park AFB, Avon 
Park, Florida Bombing 
Range 

ACmlC Roaemouct 
Research Lab, 
Rosemount, MN 

Belleglade & Ft 
Pierce, FL 



18 Feb - 27 May 1952 Wheat Rust Spores 

12 Sep 52 - 26 May 53 Stem Ruat of Wheat 

21 Jul - 24 Sep 53 Wheat Stem Rust 

12 Nov 53 - 16 Dec 53 Stem Rust Wheat 

Apr - Aug 1954 Wheat Ruat 

*A Get 54 wheat Stem Ruat 



Nov - Dec 1954 



12 Jul 1955 



Apr 1, May 1, Jun 1, Rice blast 
& Jul 1, 1956 & 1957 



Wheat & Rye Stem Rust 
Wheet stem rust (killed 
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i fy$ ltd * 'sis 

Backgrou nd. On 21 Novetnbc.- 1976, the Long Island N.wrpapcr News day 
reported that the Army had "conducted an experiment to tect San Francisco's (SF) 
vulnerability to a germ warfare attack. A little more then a month later ere 
aan was dead and five other patient* vere infected at a local hospital by 
the same kind of bacterium used in the test. ... The Army conducted simllrr 
experiments for as long as 10 yearo, including ... a test in the New York 
City subway system." 

On 22 December 1976, the Washington Post reported under the New York 
Nevsday byline that the Army had released information confirming the tests 
conducted in Key West and Panama City, Fla. , New York City and S. F. over a 
16-year period. The Washington Post also stated that the Army said that similar 
tests were conducted in Army installations at Point Mugu and Port Bueceme, CA. , 
Fort McClellan, AL, a Navy facility in Mechanicsburg, PA, and at the Pentagon. 
The Washington Post article (22 December 1976) inferred that the Serratia 
narscescens (SM) used in the S. F. tests caused the death in S. F. (1950) 
and that the incidence of pneumonia cases increased sharply in Calhoun Ccunty, 
AL (1952), and in Key West (1952). The Ncwsday article in the Washington Po st 
(22 December 1976) article reported that SM was used at eight of the teat 
locations, Bacillus globigii (BG) , at seven of the eight sites, and a fungus, 
Aspergillus fund gat us (AF) , at one of the eight test sites. 

The Newsday article was apparently based on a 15 December 1976 Army 
acknowledgement that field testing with SM had b^en conducted in eight tests 
in the U.S. up to 1966 to deterrine vulnerability to enemy biological attacks . 
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Subj equent to trie- t vo Jowfdav r" t )0 T -'.f, ?~ricJes rr>f>earc\ J In various news 
thrcjghout the country. On 23 December 1976, the Atlanta Constitution rept 
tescs were run at the following locations: 



Pentagon, Washington, D.C. 




(1950) 


S. F. , CA 




(1950) 


Mechanicsburg, ?A 




(1951) 


Key West, FL 




(1952) 


Fort McClellan, AL 




(1952) 


Panama City, FL 




(1953) 


Point Mugu-Port Hueneme, CA 




(1956) 


New York City, NY 




(1966) 



- 

epoi 



Analysis of Allegations . The reports of the tests are essentially 

correct except for attributing a direct relationship of Increased incidenc 

disease to the Army vulnerability tests in the S. F. area in 1950. In 1 

Dr. Richard P. Wheat, M. D. , et al, in article "Infection Due to Chromo- 

bacteria," published in the Archives of Internal Medicine (Vol 88, 1950) 

reported on eleven cases seen In a San Francisco hospital from September 1$ 

to February 1951. The following is extracted from the "Comment" section ot 

the referenced article: 

. . . Instrumentation of the urinary tract had been performed 
in every case, and the Chromobac terium probably was introduced by 
these procedures. An epidemiological study failed to reveal the 
route of Infection in detail. 

That so many cases of urinary-tract infection by this unusual 
organism should have been observed was not surprising, since the 
obstructed and instrumented urinary passages are fertile soil 
for the multiplication of bacteria that are not commonly the 
cause of disease elsewhere. A contributing factor was the use 
of multiple antibiotics, which eliminated aLl the usual organises 
that are responsible for infection of these crgans and permittee 
the ready implantation of the highly antibiotic- and sulfonamice- 
resistant Chromobac terium. 

Similar invasion of various organs by bacteria resistant to 
one or more antibiotics, and not usually the cause of disease ir. 
the involved system, has become commonplace in patients trcat^c 
with these agents. Such invasion has been most frequently observad 
In cases of superinfection cf the urinary tract by members of t::e 
Pseudomonas and Proteus group. It i« evident that the ever- 
widening use of antimicrobial agents will be associated wich re- 
discovery of infectious diseii<e caused by a wide variety cf unusual 
micro-organisms . 
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Therefore, the r.ssocf r.tim >.ith Kfci « ' t \ Wts&$sOSaf£ ichzs appears to be 
coincidental . since (I) no other ttoot<iC4ls repcrtri? sirllar bindings : and 
(2) all the patients had uriuary tract infections (iwo subsequently developed 
septicemia, a^weil recognised complication of urinary catheterizations . All 
available evidence continues to indicate fhat SM is an opportunistic organise 
which infects those individuals who are debilitated or have a reduced immune 
response. To avoid exposing such populations to SM, the Fort Detrick Safety 
Director established a policy whereby the use of SM was not authorized if the 
simulant could enter n hospital or a sanitarium. The suspicion of attributing 
tbe cause of the one death in S. F. vulnerability tests has been refuted 
repeatedly and was also considered unlikely by Dr. Mills and a team from the 
S. F. General Hospital who had studied the relationship between SK infections 
and drug addiction in the S. F. area. 

Because of apparent concern over a possible link between its San 
Francisco test in 1950 and the incidence of SM infections in the Stanford 
Hospital in 1952, the Army requested a group of eminent scientists to review 
the available information and provide recommendations on the future use of SM. 
The four civilian consultants from the Communicalbe Disease Center, USPHS; 
Department of Health, City of New York, Ohio State University; and 
Microbiological Institutes, National Institutes of Health, TTSPHS..' Analvais 
and recommendations of the group were: 

L ~av* rlnGntai vork itt-BV outside of tlic labor&Jtcxy is impossible Tlthodt 
the use of simulants. Simulants must be organises having biological character- 
istics, other than pathogenicity, as nearly icYutical as possible to Br agents 
under study. An ideal simulant hA3 r.ct yet bstr. found. Avlrulent sirs J ns of 



144 



r 



PiflflflHljHul paxhogealc organisms should not \c usc<! in routine field trials if 
iVe necessary information can be obtained :n any other possible vay. Ideally 
a simulant should be an organism that has never been associated with a hui^ 
disease and is not capable of growth u.n the huaar. body. It must a)w be 
read* 1y recognizable and recoverable by sinple means. 

?. Since the early days of bacteriology, SM has been the moot coroaonty' 
used organism for studying the dissemination of bacteria in fir. Until rect* 
years, there have been no reports of human illnesc associated with this or gam, 
in spite of its extensive use. In 1946 at Camp Detrick, four case«; of minor 
illness of short duration were discovered in association with heavy exposure* 
to SM. Reference is made to "Illness in Man Following Inhalation of Sern 
Marcescens;" Paine, Tom F. ; Journal of Infectious Diseases; Nov-Dec 1946; 
Vol. 79. A current survey among Camp Detrick personnel reveals only two 
of similarly insignificant illnesses among all those exposed while vrorking 
with the organism. 

3. The data in the referenced article describing the experience in San 
Francisco are incomplete as to the primary relation of the SH isolated fro* 
the patients and their illnesses, except in the case of one patient who died 
from bacterial endocarditis and SM bacteremia. With this single exception, 
the finding of SM in tbese cases was not shown to have influenced the clinicti 
course of the patients' illnesses. 

A. Cn the basis of our study, we conclude that SM is so rare, a 
of illness and the illness resulting is predominantly so trivial, tha 
use as a simulant should be continued, even over populated areas, ~ .en such 
studies are necessary to the advancement cf the BW program. 

5. The program at Camp Detrick in the search for better simujViits sl^H 
then actively pursued. If a more desirable simulant is discoverec 1 , it el^H 

then replace SK. 
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6. in future tests over populated areas, it 96*24 be deniable to 
institute piior and subsequent studies in a few hospitals to determine whether 
the report previously referred to was purely coincidental or whether the 
recovery or SM from patients was related to Bw field tests. 

Health data for Monroe Cqur.ty (Key West) and Bay County (Panama City) 
do not suppoit the Neva day allegations cf pneumonia cases sccording to 
n r . C. Prather, Florida's Health Officer, as given to the National Observer 
Weekend Edition (26 December 1976). A state-wide influenza epidemic hit Florida 
in 1952 and 1953 with a corresponding increase in pneumonia. According to 
Dr. Prather, the incidence of pneumonia in Bey County (Panama City) was 
relatively constant in 1951, 1952, and 1953. The Amy disseminated what were 
believed to be innocuous biological rubstances, namely, SM, BG, and AF. SM, 
3G, and fluorescent particles were used in the S. F. test end BG mixed with 
charcoal in the New York subway test. 

Additionally, SM has been used medically as a bacterial tracer from 
1937 to 1969 with the results having baen published in highly reputable medic a i 
journals as late as February 1969. The following are examples: 

1. SK painted on gums to determine the source of bacteremia following 
dental extraction. No ill effects were seen in spite of documented bacteremia 
in 18 patients. ■ 

2. SM implanted to demonstrate bladder colonization fros the unethrai 
meatus after catheterization. 

3. fM planted in the orophr.vvnx to demonstrate the bacterial clearing 
effect of the tracheobronchial tree. 

Not until 1969 did recognition of limited pathogenic capability lead to the 
advice that SM should not be used tot the study of experimental infections in 
man. 
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In connection with o P 3i. air terr'tu'. compter* oeOlc-i ^ut-orit 
such a* the OSPHS stated no cb'ec-icn to the aero*oitz*c i^ of S* *s 4 
simulant tesL organisn, under stated test conditlona. 

Appendix I from Dr. David J. Sencer Assistant Surgeon General 
Cent.r for Division Control in Atlanta GA . provides additional data 
regarding the incidence of pneumonia and influence deaths near cities 
where the vulnerability tests were conducted. The report substantiates 
the lack of evidence associating lbs reported deatna with the organisms 
used in the various tests. 
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C CPA f'TMTN 1 OEt.1.. r . . . AMO WELFARE 

CEVTL«- rir. - 'f;"T"?i 
Atlanta. «.r :. 



Your Reference: DASG-HCH-D 



FE3 2 1977 



■ 



Richard R. Taylor, M.D. 
Lieutenant General 
The Surgeon General 
Department of the Army 
Washington, D. C. 20310 

Dear Dr. Taylor: 

In regard to your request for information on pneumonia cases and 
deaths in the counties where simulated biological warfare tests were 
conducted, we have been able to obtain for you the following prelimi- 
nary data which are attached to,thi6 letter. You will note that we 
have provided you pneumonia and influenza deaths by year, by county 
and/or city in question for the year3 1943-61 and also indicating 
those years in which influenza outbreaks occurred. These outbreaks, 
you know, can increase the number of pneumonia and influenza deaths. 
For San Francisco we have reports of the number of cases of pneumonia 
and influenza by week for 1950 and 1951, which we will send under 
separate cover. We have contacted the four State Health Departments 
yesterday and requested that they determine whether cases and deaths 
due to pneumonia by county by month tor the years in question are 
also available. m ¥ . ' 

We do not know of any evidence that would indicate an association 
between the deaths reported in the press articles you included and 
the organisms reported to have been used in the atmospheric tests. 
Our surveillance of hospital-acquired infections over approximately 
the past 10 years does show an increase in the incidence of infections 
due to Serratia marcesce ns; however, this may reflect better country- 
wide surveillance, improved laboratory i den tifjicat ions, and the 
increasing susceptibi 11 cy of the hcspitalized patient due to increasing 
age, presence of chronic cisease, increasing use of antibiotics, ana 
increased use of various diagnostic and therapeutic procedures that 
increase the opportunities for infections to be acquired in the 
hospit-1. Ue have no data SU$gC£ti&4 that Encillus ^loblgli is causing 
human disease. 



I-F-l 



148 



Page 2 - Richard R. Taylor, M.D. 

I hope this inicir.l analysis is useful. We should know the 
availability of the other material by the end of this week. 

Sincerely yours, 





Yd jetfi* ratter. 

David J. Sencer, M.D. / 
Assistant Surgeon General 
Director 



Attachment 



S. Paul Ehrlich, Jr., M.D. 
Acting Surgeon General, PHS 
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PNEWfo.viA axv ivn.xrtr.ZA deaths sr teak for sft.scted cities and couvties * 
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K'ift fcr&tlSttea of the United Stat«««. Dept. of Cowncrce - Bureau of Cenaue, 1943-1944; Federal Security Agency - Vital Statlatlce, 1945-1949; 

J.->t. »J Hcjluh, Zt'uca.ion, t Welfare - Vital Statletica, 1950-1961 

* •»■:'. »lu ro.r.-Joutc a reporting change for 1951 and 1952 for the entire country. 
% fcafi»Mftti yocra whan niluenza A or B waa epidealc for tha country. 
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Annex G 

M rriCciv.^ safety *S 

Bac^rounc. The safety end radical aspects of RDTi.1: in f« v«n9 
reco C nizeJ 'c refilled, implemented, omnhaai L-ed r- d policed frcr thr v^l 
onset of the program. The concern was primarily for the health of ehJfl 
operating personnel but encompassed the surrounding communit-ies as welkfl 

A safety organization was established in 1943, along with opcratifl 
organizations reporting directly to the Commanding Officer. One of thjfl 
functions was to develop, implement and police safety policies, procedural 
•nd practices for the protection of personnel and another was to couduct 1 
research, development, testing and evaluation of safety devices, proceduiB 
and practices to include immunization. In addition, a meticulous - rfl 
keeping procedure was established, and maintained tc assure individual J 
immunizations, etc., were kept up-to-date. The liaison officers from USPHS j 
and USDA were involved in several aspects of the safety program. 

Accomplishments. The emphasis on safety continued throu^.out th» I 
lifetime of the BW Program resulting in the development of special equipment 
such as negative pressure isolate cabinets with specialized gloves and S lM 
parts for handling materials; decontamination systems such as exhaust JH 
ventilation system incorporating air incineration chambers, water and waste I 
decontamination systems, effective filtration systems for air and f luida, I 
and specialized personnel protective clothing and marks such as clean at* 
supplied garments. 

The specialized equipment, testing devices, techniques and pracj 
developed and perfected by the Safety organization, some of which were wtj 
rev and others on a scale never attempted before, have heen adopted by 
academia, industry and private research institutions. Safety engineerir.se 
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. md .u-alwu : j.w been cr.bod:.ed it. a r..o vclurj UocvMS -T/ 

i :. rot J'- io^^c. k"fci? i tit-s, Fo> t P3t* -/tier to th' -rrstnt 

lt - rnd to an j followed in the design of laborer ory fecilit . — ttoar 
Lttns 8 icrobiolofcical research. 

Safety Secor d. That safety efforts were effective is * te«-tt *. »•<.»_ b> « 

,1 - L 

the rcnarhably fine safety record achieved as not<- 4 «*! citacbcft Is Me and the 
i>ct that 27 vaccines, 5 toxoids and 5 skin tests were developed, perfected 
Lft effectively utilized for workers in the BW program (See Tables "i <»nd TT.V 
In conformation with the National Safety Council standards, the rate 
of infection at Fcrt Detrick during its lifetime was less than 10 irfee? ors 
,psr nillion manhours worked. This rate was better than any industrial average 
and 10 tc 14 timea better than all Civil Service and 20 to 5C times better ttoau 
most industry averages during the same Lime frame. The three deaths represented 
a lover mortality rate than was found in any other survey of laboratory 
infections. 

During tne years 1950- "»96?, uugway Proving Ground had only 10 Infect^ r 
Fine Bluff Arsenal had 34 infections from 1950-1969, and the Deseret Test 
Activity had only A from 1962-1973. These infections resulted in no fatalities 
or permanent disabilities. 
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TAELE I 

Fort Detrlck Laboratory acquired infections 
(lncluaes civilicn and military personnel) 

Number of Infections 20 April 1943 to Termination 456 

Deaths 

(anthrax 1951, 195sj viral encephalitis' 1964) 3 

Number of Infections 1943 to 1947 93 

Number of Infections 1948 - 1958 2?? 

Number of Infections 1959 - 1969. 

••••••••••• 86 



G-3 



153 



TABLE II 

Safety Program 
1943 to 1969 



^r j/accinee Developed 

t. psittacosis virus 
I. Bacillus anthracla 
3' Pasteurella tularenait 
(attenuated) 

4, Pasteurella tularenala 
(irradiated) 

5. Rift Valley virus 
Rio Bravo virua 

7*. Rocky Mountain Spotted 

Fever Rickettsia 
8. Blastomyces dermatidltla 
j t Poeumococcua pneumonia 1 

10. Eastern Equine Encephalomyelitis 
virus 

11. Brucella aula 

12. Pasteurella pestla 

13. Japanese B Encephalitis 
virus 

14. Salmonella typhi! 

15. Venezuelan Equine Encephalomyelitis 

virus 

16. Q Fever Rickettsia 

17. Q Fever & Rocky Mountain 
Spotted Fever (combined) 

18. Genniston virus 

19. Vibrio cossm 

20. Coccldloldes lsmdtis 

21. Influenza virus 

22. Typhus Rickettsia 

23. Pasteurell a t ularenel s (425) 

24. Yellow Fever virus 

25. Mycobacterium tuberculosis 

26. Malleomyes mallei 

27. Bolivian Herraorragic 
Fever Virus 



Toxoids 



Skin Tests 



1. 


Clostridobotulinun A 


1. 


Brucelle suls 


2. 


Clostridobotulinum B 


2. 


Pasteurella 


3. 


Clostrldobotullnua C 




tularensia 


4. 


Clostrldobotullnua D 


3. 


Mycobacterium 


5. 


Clostrldobotullnua E 




tuberculosis 






4. 


Clostridium tetani 






5. 


Bacillus anthracis 
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Annex H 

MeH leal/Safety Consider at iens for Conduct of Optn-Air 
Tests with Pathogens 



Background: 

Medical/safety aspects of open-air tests with pathogenic microorganisms 
conducted by the DOD were guided by the recommendations and observations , 
of independent advisory committees. Three committees were assembled to 3 
advise the Army on test conduct. These were: the Ad Hoc Committee on BW Test* 
ing (Scheele Committee) at Dugway Proving Ground (DPG)-1953, the In ter- Agency 1 
Survey Committee on BW Testing at DPG (Price Commit tee) -1959, and the Deseret I 
Test Center Medical Advisory Committee (Davis Committee)-1962 . A summary of i 
committee composition, purposes, recommendations and findings follows. 
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■ Ad Hcc ^C orjai r tee or. W Testing u i Dujwr y Provlr.f Ground (S cheele Comittee) . 

mfae "Scheelfl Committee" war. convened at the req^es*. of P.obert T. Stevens, 

Secretary of Arr.iy, in 1952 for the ' jrpose of advising the Department 

of the Army on the advisability and safety of testing prototype 

"l*rdw3re containing animal and plant pathogens at Dugway Proving Ground. The 

Commi Uee was chaired by Dr. Leonard Scheele, Surgeon General of the US 

.public Health Service. Members of the Committee were eminent authorities 

their fields of biological specialization and were drawn from various 

universities and federal and state (Utah) agencies. Incorporated is a list 

of the Committee membership. The Committee assembled for two series or 

aeetings: One series was held at Ft. Detrlck and DPG during July of 1953 

to consider agents which could or could not be safely tested at DPG; a 

Second series of meetings at DPG was held during October of 1953, at the 

jtquesi of KG Egbert Bullene, Chief Chemical Officer, to consider the specific 

•ubject of the safety cf conducting field trials on the Salt Flats at DPG 

«ting Bacillus anthracis. 

Although review of the minutes and comments of Scheele Committee actions 

provides some insight into a deep concern for, and deliberation on, Jiedical 

and safely considerations with respect to testing by the technical 3taff 

tnd/cr consultants at Ft. Detrick prior to establishment of the committee, 

no definitive correspondence or memoranda related to the subject could be 

retrieved ftcm the files. 

(July 1953 meetings.) During this series of meetings, various agents 

»ere considered safe for testing within limits prescribed by the committee. 

Basically , those agents which were present in the United States in animal 

reservoirs and which were relatively widespread wera deemed sa£e for testing 

■ Dugway. ,r Hu^an infections acquired in nature £re of public health 
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interest but do not constitute major problems . . . ." "To reduce even 
such a small hazarc as might develop, continuous surveillance of the 
rodent and ectoparasite populations should be continued . . . ." These 
statements were the prime precepts which delineated the Dugway test 
orientation and which laid the foundation for pursuit of the expanded 
Ecology and Epidemiology (E&E) program in the Dugway and surrounding areas. 

The Committee considered other agents, as well, which were deemed to 
be, at that time, unsafe for testing because of lack of evidence for endend.etfl| 
in western wildlife. 

The Committee emphasized the importance of continuing and expanding 
meteorological investigations on and adjacent to DPG before conduct of 
tests of persistent agents, such as E. anchracis. In this regard, they 
recommended that numerous small and large scale tests be done with viable 1 
biological simulants (specifically with B. globigii (BG) and inert particulate! 
(FT) to determine cloud travel and deposition. Persistence studies of 
organisms in both aerosols and soil should also be completed. They 
recommended a continuing and increased effort on disease surveillance in 
both wildlife and domestic animals in the area for those agents under 
consideration for open-air testing. They further recommended that "appro- 
priate state officials" be continually informed of tests to be conducted 
with pathogenic agents in order that their cooperation may be obtained in 
maintaining human, animal and crop epidemiological intelligence in areas 
adjacent to Dugway. Finally, to keep Lhe Surgeon General informed of :esticg'J 
activities on a continuing basis, the committee recommended permanent on-site 1 ' 
Public Health personnel be assigned to both Ft. Detrick and DPG. All of 
these recommendations were immediately and fully implemented. 
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(October 1553 wcecings.) A review of work deiw at DVG on agent spread 
4 peisiftcnce from Salt Fiat release of biological simulants (BG) and 
aad gor k at Ft. Detrick "on the lethal end poi:,t cf N/anthrax)" 
indicated that small stepwise releases may be made "provided adequate 
precautions for safety and for handling of emergency situations" were 
mailable in advance. The Committee recommended that precautions should 
include "assurance of an adequate supply of specific chemo therapeutic agents 
for prophylactic treatment, availability of personnel for administration of 
,uch materials, and plans for appropriate cooperation with health and 
agricultural officials at state and federal levels." All of these recommenda- 
tions were fully implemented. The Committee established levels of agent 
release beginning with small and proceeding to larger releases. 

Tests could be conducted under meteorological conditions which, in the 
opinion of the test staff, would be unlikely to provide for travel of clouds 
in dangerous concentrations to areas known to be inhabited or ccc -pied by 
humans or livestock. On the basis of this meeting, two successful series 
of B. anthracis tests were conducted over an 18 month period in stepwise 
fashion under the parameters established by the Committee. No untoward 
effects of these tests were ever reported. Extended surveillance of wild- 
life in the areas surrounding the test site was maintained for many years 
ts a component of the E&E effort, ft* epizootic or evidence of elevated 
serological antibody levels in the wildlife were detectable. 
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MEMBERS D? SECTARY Or DF.rKHSE 
AD HOC COMfltTtSfi FOR DUCWAY PKOVIN'G* GrOUNT) 
OR SCHEELE COMMUTES - 1953 



Keonard A. Scheeie. M.D., Chairrnan 
Surgeon General 
Public Health Service 
Department of Health, Education 

and Welfare ■ 
Washington 25, D.C. 



Members : 

Assistant to the Secretary of 
(Health and Medical) 
Washington 25, D.C. 



Defend 



Chief, Bureau of Animal Industry 
US Department of Agriculture 
Washington 25, D.C. 



Professor of Bacteriology 
College of Agriculture 
University of Wisconsin 
Madison 6, Wisconsin 



State Director of Public Health 
Utah State Department of Health 
Salt Lake City, Utah 



Health & Special Weapons Defense 
Federal Civil Defense Admin is tratiH 
Washington 25, D.C. 



Operations Research Office 
The Johns Hopkins Univeristy 
6410 Connecticut Avenue 
Chevy Chase, Maryland 



Chief, Biological Warfare Branch 
Research and Development Division 
Office of the Chief Chemical Officer 
Washington 25, D.C. 



President, Armed Forces Epide 
Board 

Professor of Microbiology 
College of Medicine 
New York University 
477 - 1st Avenue 
New York 16, New York 



ADVISORS TO THE COMMTTTFF 



Chief, Office of Health Emergency 
Planning 7 

Public Health Service 

Department of Health, Education 
and Welfare 

Washington 25, D.C. 



Director, Microbiological Ir.stitu 
National Institutes of Health 
Public Health Service 
Department of Health, Education 

and Welfare 
bethe^da, dryland 
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internag n cy Survey Cogfcgj jftse. (; rlio Conmittee) : This Committee was 
organized in 1959 by David E. rrica. Chief, Bureau or 2 Late Services, U.S. 
jublu Health Service, at the requt.^ of HG Ilar^h.ili Srubhs, U.S. Army 
Chief Chemical Officer. Meetings again were held at both Ft. Detrick and 
«PC. As with the Scheeie Committee, tl.c purpose of this Committee was to 
nahe recommendations on pathogenic agents which could or could not be 
considered in open-air tests at DPG. Membership of this Committee was 
again drawn from universities and various federal and state agencies (Utah 
tad Nevada). All were eminent authorities in their fie)ds of biological 
ipecialization. A li3t of the membership of this Committee is incorporated. 

The Price Committee reaffirmed the basic precepts defined by the Scheeie 
Cot*r.ittee, lauded the extensive detailed epidemiological, wildlife dynamics, 
and ecological material resulting from the expanded E&E program and review 
in detail the open-air biological test activities which had been completed 
during the 1953-1959 time frame. Essentially the same list of slants 
approved by the Scheeie Committee was approved. 

Where agents had not been previously tested at Dugway, the Committee 
recommended that ecological, laboratory safety and soil persistence studies 
be initiated at least one year prior to consideration for use in open-air 
teBts. Detailed studies were recommended for initiation to perraic estimation 
of concentrations of organism simulants and patterns of aerosol travel 
between the biological sampling grids and highwry U.S. 40 (35 miles to the 
north). These studies were later completed with no evidence of agent 
having reached U.S. 40. The Committee repeatedly commended the progress 
of work in the ecolosy and epidemiology area and strongly recommended support 
fcr continuation cf these studies. Likewise, it was pleased with the working 
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agreement with Utah Si^te official! and recommended a similar agreement 
with officials frca the Staue of Nevada. 

Consideration was given by ch* Comoittee to the subject of tests with 
"infected" (sic) mosquitoes and "uninfected" (.ic) arthropods but recormended 
against same because of a concern for the potential for establishment of 
permanent foci for infection and arthropod colonies. 

Finally, the Committee reconraended that it be retained in a permanent 
status, subject to call by the U.S. Army Chief Chemical Officer. The 
Committee was not subsequently reconvened because the U.S. Public Health 
Service Liaison Officers, resident at both Ft. tetrick and Dugway (mentioned , 
under the section on the Scheele Committee), served as the intermediaries 
in relations with USPHS medical authorities and consultants. 

All Price Committee recoranendations were fully implemented. 
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INTERAGENCY SURVEY COMMITTEE - W59 



David E. Pries, M.D. , Chairman 
Kofi &"i of State Services 
U.S. Public Health Service 
Department of Health, Education 
and Welfare 
Vsihington, D.C. 



Chairman, Department of Epidemiology 
School of Public Health 
University of Michigan 
Ann Arbor, Michigan 



Acting State Health Officer 
Nevada State Health Department 
Carson City, Nevada 



Professor of Research Medicine 
Hospital of the University of 
Pennsylvania 
Philadelphia, Pennsylvania 



Members : 

Chairman, Utah State Board r r "pa 1th 
Utah State Department of Health 
Salt Lake City, Utah 

Associate Director 
National Institute of Health 
U.S. Public Health Service 
Bethesda, Maryland 



Chief Staff Officer, Laboratory Servic 
Animal Disease Eradication Service 
Agriculture Research Office 
Department of Agriculture 
Washington, D.C. 



Department of Bacteriology 
College of Agriculture 
The University of Wisconsin 
Madison, Wisconsin 



Rational Institute of Allergy and 
Infectious Diseases 
Rocky Mountain Laboratory 
Hamilton, Montana 



Program Coordinator, Research Division 
U.S. Army Chemical Corps Research 8nd 

Development Command 
Washington, D.C. 



CONSULTANTS TO INTERAGENCY SURVEY COMMITTEE 



Chief, Virus and Rickettsia Section Chief, Epidemiology Branch 

Communicable Disease Center Communicable Disease Center 

U.S. Public Health Service U.S. Public Health Service 

Montgomery, Alabama Atlanta, Georgia 
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The Johns Hopkins Ho;r<r;'. Agriculture Research Office 

Baltimore, Maryland Department of Agriculture 

Washington, D.C. 



Deputy Commander 

U.S. Army Medical Research and 

Development Command , 
Washington, D.C. 
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pe c I ™LJ 21& Conrer ggj&CgJ Ai'-Isrr" to^irrrc (D^v is Comnittee): 
HL cv . . L 'iee was organised under the auspice* Pi the Secretary of the 
E. Th.? Committee was chaired oy Dr. Dor land G. Davis. , Director of 
National Institute of Allergy & Infectious Disease. Incorporated 
l$ a Hi: j: the other member* of the Committee. All Members of this 
i::tc£ W ere eminent public health authorities. They were assembled 
f to advise the Secretary of the Army and the Commanding General, Deseret 

Test Center, on ecology, epidemiology and safety of conducting field 
f tests with pathogenic microorganisms at remote extra-continental test 
litcs. Their guidance was in consonance with precepts established by 
the predecessor Committees (Scheele and Price). Several experts had 
■ been members of those Committees, as well. Specifically, they made recom- 
mendations on tne use of specific agents at specific test sites. They 
net in six series of meetings between 1962 and 1969. These meetings, 
some of ^hich were held at test sites, were generally held at Dugway and 
Deseret Test Center, Ft. Douglas, Utah. All of the Committee members 
visited various, test sites to observe, firsthand, that their recommendations 
I were implemented. Their observations and recommendations included: (a) 
' ecology and epidemiology considerations, which served as the basis for 
initiation of exteusive E&E studies in all test areas tor which agent 
tests yore being planned; (b) meteorological considerations, to minimize 
the possibility of exposure of human, domestic er.imals and wildlife 
populations to agent; and (c) safety considerations ior participating 
military and civilian personnel, to minimize hazards associated with possible 
I exposure to agent. The majority of their effort was devoted to E&E studies 
because of their importance in evaluating immediate and residual effects 
In the specific remote site environment.' They recommended both pre-test 
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baseline .tudies and post-test residua! studies. In every case, they found 
the Lnst teams in a high r.tatc ot readiness prior to test conduct. No 
impact on the environment was ever detected nor vcre any other untoward 
effects . 
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Dr. Dorland J. Davis, Chairmen Members: 

Director, rational Institute cf Allergy Chief, Section of Wildlife Disease and 

and Infectious Tiseascs *>ar4K*t-: Studies 

Jfetional Institute of Health Patuxent Wildlife Research Center 

Betl.esda, dryland 20JU U.S. Fish and Wildlife Service 

Laurel, Maryland 20810 



Assistant Chief, Ecological 

Investigations Program 
U.S. Public Health Service, CDC 
Colorado State University 
Fort Collins, Colorado 80321 



Chief, Epidemiology Branch 
Communicable Disease Center 
Atlanta, Georgia 30333 



Senior Staff Veterinarian 
Emergency Ar.imal Diseases 
Animal Health Division 
Agriculture Research Service 
Hyattsvilie, Maryland 20732 



Principal Medical Entomologist 
Rocky Mountain Laboratory 
Hamilton, Montana 59840 



Associate Dean, Graduate School Yale University 

University of Wisconsin Hartford, Connecticut 

Madison, Wisconsin 53706 
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. Annex I 

Environ*-: tal *u<* Fcology rroyrcr^ 

SS&tB&SSi* Emphasis on ecology ar.d the inject of effluents cn the J 
environment came Into national focus within the last decade. However, 
thi> prcLJen was highlighted in the BW progran, as far back as 1951. 
Based upon guidance from the Chief Chemical Officer in 1951, a pro £ raa ,1 
war initiated to study and analyze the plants anci animals of Dugway 
Proving Ground, Utah, and the adjacent ureas. A broad spectrum of detail«J 
studies was designed to provide baseline data cn plant and wildlife 
distributions, population dynasties, ecology, etc. The same requirement 
was also imposed on the Deseret Test Center wher it was established in 
1962. 

Dugway Proving Ground. Under the guidance *nd recommendations of the < 
Scheele end Price Committees (described in the foregoing), Dugvay Proving J 
Ground has been intimately involved in the conduct and management of a 
variety of ecological surveys, surveillances, cnlyses, and evaluations 
for 25 years (1952). The basic directive for these specific studies was 
to collect baseline data required to assure that testing activities would 
not create an immediate and residual hazard to wildlife, livestock, domes J 
animals and humans. 

Based upon guidance from the Chief Chemical Officer in 1951, a program 
was initiated to study and analyze the pla-ts and animals of Dugway 
Proving Ground and the adjacent areas. A broad >pectr;;m of detailed 
studies was designed to provide baseline data on riant ar.d vildlif- distri- 
butions, population dynamics, ecology, etc. In Tovenber 1952, a e~: cract 
was entered into with the University of Utah to ii itiate the progrcr. 
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I. Itft-.-. -fic-.tica :1 'he pla.nv . rninuJs ir the vicinity and the 
development ci auwC.uai.„ reference *. ollcci _ons £©« :hv re?.dy identification 
0 f «.p:cies beir»£ studied; 

:. Study of th* potcntxul for ircuccission ol the candidate agents 
center" j ate" for test ac Dugway by vectors naturally resident cu the 
vildlife of tnt Proving Ground and surrounding arear ; 

?. Study of ecological relationships of possible vectors, hosts, 
and predatcrs in relation to the physical environaient and to other members 
of the biota, including foods, ranges, distribution, density, reproduction 
and life histories; 

4. Study of the daily and seasonal activities or migrations of animcls 
«nd the lon^ time trends in the fluctuations of their population numbers 

as they influence the possible spread or control of vectors; and 

5. Establishment of sample areas for study of econological f luctcations. 
This scheme was diligently pursued by the contractor and the following 

facilities were established at Dugway: 

1. A field operations laboratory to support field team*, for the trr.pping, 
processing, tagging, identifying, packaging, storing and recording of mcrfcid 
and live field samples for further study and analysis; , 

2. A faunal colony and ecology laboratory used for the rearing of wild 
animals pnd insect vectors necessary in experimental infection work- 

3. tnimai quarantine ar.d holding facility to receive and hole* wild 
aninai 6pecicer.s procured fruai the field; and 

4. Laboratories and associated animal roors for vork with pat^enic 
taterial. 

In 1953, the Environmental and Ecology {LIT.) program «;as errprnv-ed in 
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scope to encompass the recommendations made by the Scheele Committee. 
Federal agencies such as the USPHS cooperated in this program. Pursuant 
to the request of the Army, A USPHS Commissioned Officer was assigned to 
Dugway, as the Director of E&E Division, to serve on the commanders 
staff. In this capacity he served as the contracting officer's repre- 
sentative and project coordinator. Every effort was made to follow 
Committee recommendations. Six years later the Price Committee strongly 
supported the existing ecological and epidemiological effort at Dugway. 

In April 1955, a symposium on the "Ecology of Disease-Transmission in 
Native Animals" was held at Dugway, sponsored by the University of Utah. 
Advisors and participants were invited from educational institutions and 
from various agencies such as the U.S. Public Health Service and other 
governmental agencies. Presentations and discussions were published. 
In 1956, the annual International Northwestern Conference on Disease in 
Nature Communicable to Man (INCDINC) was sponsored by the University of 
Utah with presentations by E&E program personnel. 

Periodically, reports were issued to fulfill the contract requirement. 
These reports culminated in "Ecological Check Lists" edited by A. M. 
Woodbury in 1965. This and other reports, dealing with surveys for 
pathogens and their hosts, present a wealth of information on the biota 
of the Great Salt Lake Desert and are the most extensive ever attempted 
in the Bonneville Basin. Production of numerous special reports continued. 
Some, such as Vest, 1962, "Biotic Communities of the Great Salt Lake 
Desert," became landmark contributions in the study of the environment 
and were well received by the scientific community. Other reports reviewed 
the status of information on such pathogens as tularemia, plague, Venezuelan 
Equine Encephalitis, etc. Starting in 1959, a series of 12 annual reports 
were issued with the title, "A Study of the Ecology and Epizoology of the 
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Native Fauna of the Great Salt Lake Desert." 

In 1966, tethodolcg/ Iftul »*t^$££fee£ tc tcsc for chemical toxicolo^icrl 
effects co the biota and by 1V?1 acetylcholinesterase levels in wildlife 
and livc6LOCK weio being cx-^ined routinely as indicators for exposure wO 
or^ar.ophosphorus chemicals as r&-t. flf the chemical safety program. Mean- 
while, surveillance continued on disease levels, population interactions 
and related factors of disease and epidemiological safety interest. 

In 1970, the contract with the University of Utah was terminated, and 
studies were continued for three years by ^codynamics , Inc., of Salt Lake 
City at approximately the sane level of effort. These studies are now 
being conducted in-house on a much diminished scale. Requirements have 
been reduced in consonance with the elimination of biological warfare by 
the United States tr. 1969. 

Since 1966, arthropod-borne viruses have been studies in detail. The 

1971 VEE epidemic in horses in the southern United States promoted a 

1972 expansion in surveillance of domestic and wild mammals as well as 
mosquitoes for detection of possible incursion of the VEE virus into Utah. 

The Dugway E&E program investigations have resulted iu original isola- 
tion of Utah In the causative organisms of Plague, Q-Fever and arboviruses 
for California Encephalitis, Hart Park, trivittatus, Main Drain, Jar.estovn 
Canyon, St. Lcuis Encephalitis, and Lckern. 

Throughout the program, data concerning disease incidence, native 
populiti^r.j and parasites, etc., have been correlated to examine trends 
between five zones of ccuparisor.; these zones range frcta clcse to Dugway 
to distant control areas of Utah and points in Nevada and Idaho, {ft the 
25 years of study, nc change har been cbserved in arinal poF^l a?ion 
distributions or dynamics attributable to the testing program nor hfif any 
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evidence been developed \ncicet J"- o' epi<Wir»lo$ical involvement of 
resident wildlife re3u!tant frcm the extensive biologic?! test progr?« I 
completed in years past. Contractor and domestic reports support this I 
conclusion. Cyclic changes can be explained as natural phenomena. 

Deseret T est Center . Acting on the recommendations of the Dnseretl 
Test Center Medical Advisory Commit' re, Deseret ".ert Center, from its 
establishment in 1962 to its merger with Dugway Proviug Ground in 1968,8 
sponsored a contractual E&E effort with the Smithsonian Institute and the 
University of Oklahoma. These programs provided required E&E surveys j 
in those areas outside the continental United States which had been 
designated for possible open-air BW testing. 

The purpese of these studies was to determine potential reservoirs of 
specific infectious agents, if any, and possible routes of dissemination/ 
Studies were conducted during 1963 through 1969 on selected island J 
in the Central Pacific Ocean from latitudes 35* N to 20* S and JongitudJ 
145* E to 145° W (approximately from the Hawaiian Islands west to Guam and 
south to Samoa). Other investigations were conducted in Alaskc and the I 
Bering Sea (i.e. Pribilof Islands), and off the Pacific Coast. 

Specific objectives of this ecological program were: to identify and 
determine the distribution of birds and mammals and their ectoparasite; ] 
to conduct biological studies on their breeding and feeding habits and 
migratory routes; and to ascertain the breeding end host preferences of I 
mosquitoes and biting flies. 

Pelagic birds were studied more intensely in the Pacific, while in 
Alaska mammals were emphasized because of differences in relative ibund ant 
in the respective areas. As at Dugway, no iruediate or residual envirendj 
effects were observed during or subsequent to completion of test actividi 
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;> . izz 'esc s:r.es. 

t> ine Slu ff Arsr-al: Prior to the for.nal est.ihlisHent of t !..-.. production 
ItiiOi i .Lories in October 1953, a research contract vas negotiated rith the 
VrJv-rsity of Arkansas to assure that tne plauned biological mission would 
post wx ecological cr environment &1 hazards. 

Contracturai provisions included studies of both , l«ut and life 
(study activities) but primarily address surveys, analysis and evaluations 
or community animal life in relation to potential transmission of candidate 
agents to lecal animal populations. Collection of baseline data for the 
various surveillance categories was accomplished (for on-going studies, 
tes'.s and experiments). Support facilities including a field opcaticrs 
laboratory for use in all phases of wildlife entrapment, and a fauna! 
colony for experimental infection work, were extensively used in a broad 
spectrum study effort. Periodic reports prepared in accordance with contract 
requirements, summarized and evaluated results of the varioub ecological 
survey.-, studies and surv-il lances indicated no iix-cdiatc or residuU 
environmental effects. 

As the biological operations mission progressed, an in-house capability 
for performing required ecological studies was gradually establishpd vith 
concurrent reductions in the scope of the contracturai effort. The , 
contract studies were halted in 1957. In-houf.e studies to verify environ- 
mental safety were continued urtil termination of the mission in 19G9. 
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Annex J 

Transportation oi £5olc#ical and Ftiolofiic lid.erials (U) 




Ti.:r -ucri cn. Tlie history of military r.Vpping experience relative 
to biological and etio logic agents and materials cannot accurately be 
recont tructed frcm inception due to non-availability of supporting 
documentation. In addition to couiy* y . the earliest of regulations 

issued by the U.S. Post Office, U.S. Public Health Service and commercial 
airline*, however, military shipments were subjected to more restricted 
packaging standards to maximize transportation safety. During the inter- 
vening years, standards issued by both the military and non-milita-y 
departments became progressively more restrictive with tap-has is upen 
packaging reliability rather than design criteria. As a result, military 
shipments have continually been performed under optimum safety conditions, 
and without accident. 

Backgrou nd. The earliest packaging reculntlons for etiologic agents 
were those of the U.S. Tost Office in 1951 which applied to •'specimens 
of diseased tissues, blood, serum and cultures of pathogenic microorganisms." 
Military operating procedures for shipping biological materials were first 
known to have been published by Fort Dj trick in 1 950- 1-331 , and by the 
Department of the Army in Technical Bulletin 237 dated 6 June 1932; these 
source documents have not been lecfted. It if. important to ncte, hcvever, 
that the earlier non-military regulations and standards primarily addressed 
packaging design criteria rather than reliability factors in event of 
an ln-traxsit accident or incident. Accordingly, in 1954, Fort Dctrick 
initiated a review of procedures and regulations issued specifically 
for transport of infectious materials in ti e biological warfare prc-.r-m. 
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flit* review reported the results of repeated per fon.rmce- type tests 
(rou-h handling) usina prototype pacKB^ea . The favorable results obtained 
from these tests--i'0 package leakage — supported the el ir.ii nation cf two 
currei.rly ewplcyad safety precautions: (1) nonstop military aircraft 
flights, and (2) use of a military escort vehicle and an rccouoany inp 
fficontaminarion truck during land transport. 

Due to discovery of a leakage of experimental living poliomyelitis 
vrirus in a coimr.ercial shipment on 24 May 1956 (at Washington National 
Airport), the U.S. Public Health Service on 15 March 1957 issued a Federal 
Regulation specifying packaging standards for shipment of infectious 
microorganisms exclusive of Postal Mail. This regulation is code of 
Federal Regulations Title 42, Public Health, identified as 42 CFR 72.25, 
Interstate Quarantine, Shipment of Certain Things, Etiologic Agents, 
which specified a maximum volume of 1 U.S. gallon of etiologic agent, 
Subsequently, as noted in the Federal Register of 13 May 1958, the Civil 
Aeronatuics Board (CAB) adopted the packaging provisions of 42 CFR 72.25, 
with certain amendments, effective 25 June 1958. On 19 September 1958, 
the commercial airlines followed the Civil Aeronautics Board by accepting 
3 gallons of etiologic agent in any of the aircraft with the requirement 
for decontaminating material between the separating containers; however, 
both the quantity and decontaminant requirement were deleted some time 
prior to 1966 for they do not appear in the current official air transpori 
restricted articles tariff No. 6-D. The first military directive on the 
subject published in January 1959, was Chemical Corps Safety Directive 
385-9, "Shipping Criteria for Etiologic Agents and Material." This 
regulation summarized existing regulations, formalized the packaging 
specifications previously developed and accepted under 42 CFP. 72.25, 
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.no »xocpt fur d initios tic specimens (la*'?r«tory samples) , made technic 
escort nar.d. toiy for ail Army shipments of etiological averts, aliihcugW 
not required by 42 CFR 72.25. 

The first severe testing of etiologic agent packaging occurred m 1 
Hay 1961 and resulted from inquiries by the Federal Aviation .^enev and 
comm<»rcial airlines into the validity of packaging reliability standard^ 
described in Chemical Corps Sefety Directive 385-9. A variety of drop 
tests including high altitude drop3 ranging to 4,000 feet at the Amiy'a 1 
Dugvay Proving Ground, Utah, and other actual/simulated drop tests 
utilising packages prescribed In the Chemical Corps Safety Directive verjfl 
conducted vith extremely favorable results—only one container sustained* 
breakage and no leakage occurred through the secondary container. Revised 
packaging standards resulting from these tests were subsequently standard- 
ized at Fort Detrick and in 1962 recorded in Technical Memorandum 12. 1^ 
January 1964, U. S. Army Materiel Command issued AMCR 384-101, "Safe 
Shipping Criteria for Etiologic Agents and Biological Materials. " Subs 
quently, on 7 June 1965, Department of Agriculture (USDA) and approved 
by HEW with formal agreements between those Departments and the Dcpartfl^^H 
of Defense (DOD). The regulation approved the packages described in 
Technical 12 and authorized use of the same principles to package anouf^H 
of 1 gallcn or less. In addition it removed the requirement ::r a technical 
escort for shipment of etiological agent with 500 ml. or less in the 
primary cntainer, but continued fhe -e^ul .«*-.^at for escort if the to'.al I 
quantity in any one vehicle, aircraft, or other conveyance exceeded 3 
gallons— a requirement in effect since 14 February 1963 when authoti^e^J 
by the next higher Army corrand. The military requirement of a der.rtasdH 
ant (calcium hypochlorite) betvten the- rri-.iry and secondary cor.tsir. -rsl 
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was removed 12 November 1969 in U.S. Army Materiel Command Supplement 
1 to AR 55-8. Analysis indicated this decontaminant caused deterioration 
of the tin container and could cause explosion under certain conditions 
during disposal of opened packagea . This supplement also eliminated the 
use of particulate absorbent material, such as vermiculate, which when 
contaminated could be easily spread outside a broken package. Use by 
the military of larger gallonage containers received attention as early 
as 1959 when a 13 gallon seed tank adapted for use during production 
was modified for packaging agent in quantities up to 16 gallons. Other 
type containers such as a 15-gallon stainless steel keg, within a protective 
configuration, were developed and subjected to performance testing- -50 
foot air drops to hard surfaces. Such containers were always shipped 
under military technical escort in military trucks and planes (or Logair) 
due to the 1-gallon perpackage limitation in the commercial airlines 
restricted articles tariff. Logair was a scheduled domestic cargo air- 
craft service provided by commercial air carriers under contract to the 
U.S. Air Force and controlled by that service through Air Force Logistics 
Command (AFLAC) - except for technical escort personnel, no passengers 
were permitted on these flights. Commercial trucks were not used for 
transport of Army shipments of etiologic agents. Authority for more than 
1-gallon shipments was obtained from the Public Health Service, after 
individual review, in accordance with a 1954 agreement concerning the 
shipment of potential biolpgical warfare agents. Such shipments were 
approved after thorough evaluation of the containers, mode of shipment and 
provisions for decontamination and containment in the event of an accident, 
satisfying the USPHS that the overall hazard was less than that of commercial 
shipments in full compliance with 42CFR 72.25. 
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The development of more sophisticated biological munitions and their 
large area coverage potential, prompted development of improved packaging 
to insure safe transport by land or air. On 17 November 1964, the 
Chemical-Biological Joint Technical Coordinating Group (JTCG-CB) established 
a tri-service Ad Hoc etiologic agent shipping and handling safety 
committee to resolve attendant problems. Extensive research and study 
into developing"aircraf t crash-equivalent standards" was accomplished 
including the design and designation of adequate containers for shipment 
of etiologic agent by air or land without technical escort. These and 
other containers that met prescribed velocity impact standards were later 
approved by The Surgeon General and the Public Health Service. 

An agreement between the Department of Health, Education and Welfare and 
the Department of Defense for shipment of etiological agents was formalized 
on 13 December 1965. This agreement, in addition to the other Federal require- 
ments, assured that etiologic agents /potential biological warfare agents were 
shipped only in accordance with standards approved by the U.S. Public Health 
Service and the Administrator of the Agricultural Research Service. Except 
for the possible use of packaging used to transport radioactive materials, 
only military packaging of biological/etiological material was designed and 
tested to meet extraordinary standards used by the military services for 
transportable containers of etiologic agents. The combination of these 
regulations and packaging standards was directly responsible for the successful 
accomplishment of military shipments without incident. No known leakage of 
infectious or toxic biological material, or instance of a personnel 
infection occurred during a military shipment. 
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Annex K 

Human Volunteer Testing 

Authorization and Establi shment. Since world V. T ar I and the introduc- 
tion of austard gas into military inventories, the use cf chenical and biological 
ager.es in open warfare has been addressed as a ".oral, social and tactical issue 
at military conferences as well as a matter for open public concern. Although 
the use of biological agents in the military arnar.entr.rium war not a universally 
accepted proposal, the requirement to investigate the effects of such a weapon 
if applied against the United States received attention at the highest levels 
of the executive branch of the Federal government, the civilian scientific 
community and the military establishment. In the post-World War tl years 
addressing this requirement remained the responsibility of the U.S. Array 
Chemical Corps with the collaboration of the U.S. Army Surgeon Gensial. A 
report of the Armed Forces Medical Policy Council In 1952 noted that uhile 
tests with simulants had demonstrated the vulnerability of the United States to 
biological attack, no scientific data were available to assess human vulner- 
ability to biological agents. 

This cencerr.. led to intensive consultation between the Chief Chemical 
Officer and the Army Surgeon General. Simultaneously, the Secretary of Defense, 
Secretary of the Army, Army Chief of Staff and the Chemical and Medical elements 
of the Army addressed the subject of research in defense against biological 
warfare utilizing human volunteers. The responsibility to provide i defense 
against Diolcgical warfare was assigned to Arrvy Medical Services ur.uer tist 
purview of the Army Surgeon General. Although the origin of the term "Whitecoat" 
is not documented here, its use to describe proposed research involving 
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volunteers is found in correspondence dating back to October 195 A. "OperaH^> 

Whitecoat" vas the code name for the plan to use human volunteers in field 
experiments concerning the effects of certain biological pathogens upon himaai 
Thorough legal investigation and ethical review yielded a group of conditions 
under which volunteers could be used in research. 

a. Voluntary consent is required. Written consent must be witnessed, tad 
signed by the individual concerned. 

b. No experimentation which could predictably lead to death or permanent 
disabling injury will be investigated with the use of human volunteers. 

c. Proper medical supervision snd treatment capability will be immediately 
available to the subjects. 

d. Experimentation must be expected to yield fruitful results for the 
good of society, not svsilable by other means. 

e. Experimentation should avoid all unnecessary physical and mental 
suffering. 

f. The degree of risk taken should never exceed the importance of the 
experiment or the expectable benefits from it. 

g. The volunteer may remove himself from the experiment st any stage if j 
he feels that he has reached the limits of his physical or mental endurance. 

The above elements were incorporated in the policies and procedures for the 
use of human volunteers in biological warfare research published by the Arwy 
Chief of Staff (CS 385-30, June 1952) with approval of the Secretary of the 
Army. Further consultation between the Chief Chemical Officer and the Army 1 
Surgeon General led to the development of a plan for a project which would I 
involve human volunteers in the first attempt to obtain dose-response data on 
Q fever. After extensive legal review and coordination with civilian advisory 
groups of both the Chief Chemical Officer and the Army Surgeon General 
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authority for this project was granted by the Acting Secretary of the Army 
on 14 January 1955. This authorization added a new dimension to the biological 
(BW) resesrch then being conducted by the Chemical Corps st Camp Detrick, 
Maryland. For the first time, effective research leading to the development 
fo a defense against the use of microbiological agents could be scientifically 
conducted and evaluated without relying solely upon data extrapolated from 
animal studies. 

This project, known as the CD-22 program, terminated its initial research 
effort in 1956 after yielding the first scientific data of its kind, gathered 
by U.S. military investigators from experiments conducted on human voluntaer 
subjects. Areas of Interest concerning the project were: the vulnerability 
of man to biological agents; prevention and treatment of BV casualties; and 
identification of biological agents. Information such as the minimum infectious 
dose, effectiveness of prophylsctic and therapeutic measure, serologic responses 
to infection and the effects of various doses of inoculum, eventually provided 
answers to the questions contained within the research objectives. The entire 
program was monitored by the Commission on Epidemiological Survey (CES) of the 
Armed Forces Epidemiological Board (AFEB) which provided technical consultation, 
reviewed protocols, snd attended some tests. 

The authorization to use volunteers, success of the two-year research 
project CD-22, the definition of responsibilities concerning research into BW 
defense and the legal requirements essential to Operation WHITECOAT culminated 
in the organization of the United States Army Medical Unit (USAMU) and its 
activation at Camp Detrick, Frederick, Maryland on 20 June 1956. USAMU was 
assigned the research responsibilities of the Army Medical Department's 
requirement to provide a defense against BW. 
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Between 1956 and 1961 the ground work for en effective, on-going recruiting 

prcgraw aimed at continuing t&o cu, j !y of voluut.ec*- personnel for Frojecc 
Whitecoat, 

Unit Exper.slon rnd Progress . The ilrst r.'.gnlf leant actici, to have a 
direct bearing on USAMU v?s a revised Agreement on Responsibilities for the 
Conduct of Research and Development for Defense Against Biological 
Warfare, signed by the Army Surgeon Ceneral and the Chief Chemical Officer 
on 21 February 1956. This document in conjunction with the policies 
of the Secretary of the Amy, governed . ie research responsibilities of the 
Cozjwnder, US AMU until 1963; when revised agf e'j"nts were signed. The revise* • 1* 
agreements did not change the status of EW medical defense research but added 
chemical warfare (CW) defense to the Army Medical Departments' tesked responsi* 
bilitie3. CW defense work was never assigned to USAMU or Its successor, VSAMFIi: 

During the CD-22 project, personnel concerned with research at Fcrt Detrlct 
were assigned to WRAMC. Even though personnel were assigned to USAMU after 
its establishment, WRAMC remained ac the next higher headquarters ur.til 1953, 
when US AMD was assigned to the United States Army Medical Research and Develop- 
ment Command (USAMRDC) . In 1963, USAMU was internally reorganized to reflect 
the unit divisional structure which remains essentially the sane today. 

In August 1957, Ward 200, WRAMC, was established at USAMU to provide a 
medical treatment facility for all military personnel and to satisfy the 
requirement for an inpatient facility for conducting research studies in 
Project Jhicecoat volunteers. By ?tctmber 195/, liO Project Vhitecoat 
volunteers were available for participation in research programs. The CES 
of the AFEB continued to monitor the overall effort and reported directly 
to the Army Surgeon General. A research project, designed to Identify the in- 
fectious dosages of P. tularcnsis crgar.ifns, teram in FY 58 and was recorded J 
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as th* fare*, research project iavolving human volunteers (WHITECOAT) per- 
formed &t L'SAMU. 

Venezuelan Equine Encephalitis (VEE) , the second major project was con- 
ducted by USAMU in conjunction with the Allied Sciences Division, Biological 
Warfare Laboratories. Animals infe'eted intraperitoneal^ showed no symptoms 
of disease except a diphasic fever curve which was detected 24-72 hours sub- 
sequent to onset in 75Z of the animals tested. Although attenuation of the 
Trinidad strain v/as achieved in tissue culture, potentially hazardous re- 
actions occurred, precluding definitive prophylaxis achievement. VEE re- 
search continued until 1962, when responsible investigators published a 
research paper on the comparative pathology of the disease as experimentally 
introduced into various animals. This project did not initially involve the 
use of WHITE CCAT desisnated volunteers. However, several professional members 
of the USAMU staff actively participated as volunteers in the studies. 
During 1964, the immunization requirements were reasonably established for 
VEE and tularemia. The research findings pertaining to VEE and tu- 
laremia were followed v?ith the preparation of industrial sized lots of 
immunizing vaccines against these diseases. Since that time, several 
publications have been prepared demonstrating significant findings such as 
the effects of aerosol age on the infect ivity of airborne P_. tuiarer.si s , 
effects of respiratory acquired tularensls on blood chenictry, end the 
effects of live attenuated VEE vaccine on immune status. The use cf this 
vaccine with ac risk laboratory personnel proved to be completely successful 
in preventing laboratory acquired VEE infections of symptomatic nature. 

In 1969, l'SAIOJ was redesignated the United States Army Medical F.est. .r*:h 
Institute of Infectious Diseases (USAMXIIC) and although the mission was 
generally the same, the motivating perpose w«s altered to reflect current 
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tv. policies r.ntf strategic plans. The continuing search for ch'.ra i r olivine tica 
vaccincr and ir.provcd methods for their utilisation was no longer structured 
to fc»eet the requirements for BW defense, but was directed toward the control 
of communicable diseases in nan. In November 1969, President Nixon announced | 
several major decisions conceruing the use of biological weaponry, reseaich 
and stockpiles. BW defense (the mission of USAMRIID irrunization and pro- I 
tective measures) research is still authorized. This decision catie approxi- 
mately at the time of the USAMRIID redesignation. DSAMRTID research objectives 
and ultimate goals are oriented and pletmed with the reasonable expectations, 
therefore, that they will benefit the civilian community as well as fulfill 
z military objective. 

Project VHITECOAT. The authorization to allow human volunteers to 
participate actively as research test subjects provided the basis for a meeting 
between Army and Seventh Day Adventist Church Officials. Preliminary clans 
were cade to establish the Seventh Day Adventist (SDA) Church membership as 
a potential resource for Project Whitecoat volunteers. This aeetin^ ir. October 
1954 initiated the project that has afforded some 2200 Seventh Day Adventists 
the opportunity to participate in continuing research at USAMRIID, and an 
additional 800 to function as laboratory technicians, ward attendants, and at 
several other significant positions. An official statement of attitude was 
rendered by the SDA Church indicatina offical aooroval of the orolect 
as planned. The SDA General Conference as well as the Army Surgeon General 
regarded tl.e services rendered by the volunteers in such a light th-.t a 
commendatory article, published in the official church newspaper on 3 Novesib^H 
1955, openly indorsed the program by both parties. The article colorfully 
described the contribution of each ''WHITECOAT" with particular reference to ! J 
service to the country ar.d individual standards of fortitude. This article, 1 
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cs even h* any single action. Influenced the theme of the conaclcntinur. 
objector volunteer mission as it raletea co rSAI-3'.IID. The EDifl Project White- 
codt volunteers have prcvidid ti.e Army Medical Dmerfnent vith an extremely 
valuable and irreolaccable resource anu rtave performed, without quoivlcn, ''Fxyocd 
the Call oi Duty." t 

Project Whitecoat volunteers were selected from personnel classified as 
nonconbatants (formerly Identified by a i-n, 0 draft status) during their train- 
ing at Fort Sam Houston. Twice annually, the Commander and Executive Officer, 
USAKRIID, along with the Director, National Service Organization for the SDA 
Church, interviewed potential Project Whitecoat volunteers at Fort &f hc-vston 
to select from those interested to volunteer a grcup of men to be assigned to 
the unit. Personnel were oriented as a group in order that a common understand- 
ing of the general provisions of the program was insured. Potential particles 
vere then interviewed individually to determine the compatibility of their oaftdl 
of conscience and the requirements of Project Whitecoat. If an individual 
wa* selected, his reassignment orders vere annotated **A "earmarked for W/C 
Project TSC" and personnel reports were similcrly modified. Coordination be- 
tween the Commander, DSAKRIID. and the Commander, Medical Training Center <:<TC) 
advised the latter of the impending visit and rec.uest<»d permission for group 
presentation and personal interviews. 

The above procedure proved effective as long as selective service classifica- 
tion (1-A-0) was prominent data in military records and the special prevlr, - o: t« 
of conscientious objector status rematr?d in effect. Coincident with tl:» 
termination of the draft was the absence of the require: ent to provide i.;entif ira- 
tion of conscientious objectors, since the theory attendant to a volurteer 
military fcrce presumed unrestricted assi^scat policies. The position of the 
SDA Church concerning the volunteer Arm} is conrir>te;»r vith peer, staterorts ni 
attitude: A noncocbatant status must fce guaranteed their per.roi:n*:. ;rioi \c 
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entry int^ cilitary service. To d/ito, * three-year enlistment program as a 
"volunteer" has been approved by the Department of the Army. This program is 
now being implemented by the Selective Service System and iucludes provisions 
for classifying all interested candidates as l-A-Os. No Project Whitecoat re- 
cruiting has been effected since the discontinuance of the draft. 

During the early stages of Project Whitecoat (circa 1959) volunteers 
participated in several projects, and for the purpose of command and control 
the volunteers were assigned to the units enlisted detachment. Two hundred 
spaces were authorized by the Army Surgeon General to perpetuate Project Whitecoat. 
This authorization does appear on the TDA. In that all Project Whitecoat 
personnel are required to complete 91A-AIT Training, the spaces appear as three 
line iteiLS on the TDA: E-5, E-4, E-3 91As. The number of volunteers required 
was reduced to 172 during 1964. Volunteer projects generally required about 
two months/year of of Whitecoat 's time. During non-project intervals the 
volunteers performed mission work as laboratory technicians, ward attendants, 
building systems monitors, and atininiftrative assistants in such a manner that 
the Institute relied upon their resources for continuity and perpetuation of 
functions. 

The Department of the Army officially set forth the specific regulations 
for the conduct cf research studies in subject volunteers with the publication 
of AR 70-25 in 1962: Use of Volunteers as Subject of Research. Withdraval 
from any particular project and, if the individual so desires, from the entire 
program, is guaranteed upon request. Desired projects arc reviewed thoroughly 
by the Commander and his staff and forwarded to the Commander, USAKSDC, for 
final approval as appropriate. The required involvement of high-lev: 1 personnel 
insures the proper conduct cf experiments administered to human research test 
subjects. 
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Of all agencies concerned about tin-, veltare of Project Whitecoat 
volunteers, it would be rearcnable to source that the Seventh Day Adventist 
Church would head the list, 6ir.ee the c\>: whelming majority of Project Vhite- 
coat volunteers are reu'eers of the SDa Church. Since the initial altitude 
statement rendered by the Secretpry., General Conference of Seventh Day Adventlsts 
the position of the SDA Church has remained in favor of Project T-Jhitecoat and the 
voluntary participation of Adventist inductees. Several papers and items of 
official correspondence have originated from various levels in the SDA hierarehv 
unequivocally supporting the research conducted at rS/J-IKIID. In light of th« 
Adventist doctrine that prescribes the strict manner in which the human tody 
should be maintained, the absence of derogatory correspondence from the SDA 
Church indicates that few complaints have been forvarded to church officials. 
Occurrences such as those reported in some periodicals would certainly have 
had a deleterious effect on the strength of Whitecoat volunteers aligned to 
USAMRIID if any credence were given those reports. 

Sample Project Syncvs;_&. The procedures used to initiatr ami control 
the experiments involving human volunteers are organized and disseminated by 
the Secretary, Medical Division and ultimately become the Branding Cperatirg 
Procedures which the Commander, USAKTIID will administer throughout the course 
of an experiment. The objective, scope, anticipated risk, and special circum- 
stances surrounding a project arc pi e p.: red by the originating division and 

cical Division secretary and are collectively referred to as the protocol ct 
the projecl. A master bleeding schedule is included as a record of hematological 
dc-ta accumulated during the e:q:rir.e:.i since variations in blood chemistry arc 
Sn.orteilt in find evaluation*. . 5t e protocol is reviewed and analyzed ?: a 
inference cttcicc*: ty the Ccu-mccr, Cc.i-r.tiiic Advisor, m r.e?earcr: iv.^::: 
L.:iefs lo refine procedure arc! tVler- t yc teiu ?' al, foreseeable henciit.. 
, cried from the research. On.c ? p-. l'.cc] ,s fccepted by the conference 
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members and tigned by the Cojrandcr, it H forwarded to higher headquarter* J 
frr final approval. A comprehensive distribution list insures maximum utility 
ticn of research data and prompt implementation of the findings by the response 
divisions. /Iter the approved protocc' : - distributed, individual vol i-.teerg 
are selected, notified and interviewed. The multipurpose interview provides 
the volunteers with pertinent ?nd required protocol inf onnation , obtains his 
consent, completes the administration necessary for admission, and consolidates 
health historical records for review. A final selection process based upon 
scrutiny of individual medical histories results in the identification of pi 
and alternate test subjects. This information is provided the Adjutant. Onct 
the health records are screened by the interviewers, they are returned to the 
Ward Secretary for filing. Master laboratory slips are prepared in duplicate 
for primary and alternate test subjects and forwarded to the Clinical Laboratory. 
Pathology Division for record adr inistration. 

On the day of admission, admission sheets are forwarded to Walter Reed 
Army Medical Center, Registrar Division. Telephonic notification cf each 
primary and alternate test subject is provided, as the WRAMC Registrar in 
exchange for the Registrar numbers pertaining to the test subjects. Registri* 
numbers are then forwarded to the Ward Secretary. As the admission sheets are 
returned by WRAMC, they are incorporated into the patient Clinical Record j 
folder along with the admission card, consent statement, and other pertinent 
project data. 

As the project is completed, narrative summaries are prepared, signed and 
returned, alr>ng with the project charts, to the Medical Division Secretary 
who transmits a copy of the cover sheet to the Medical Records Library, 
Registrar Division, WRAMC. Project charts, when completed, are filed in i 
records area. Master folders containing all project infor 
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are preprr . .: and reflect the name of rarti.-lpating volunteers, a copy of the 
protocol, ruhlicarions referenced, susmcries of findings by all investisators , 
narrative fumaries pertaining to each individual and copies of Information 
included 1 .he T If\MRIID Annual Report. Ail project information is jl* 'mate.' 1 -/ 
sunrarized by the Chief, Medical Division. The Secretary, Medical Division 
extracts descriptive project information from the cover sheets and transcribes 
it into the permanent, continuing list of USAMRI1D research projects involving 
human volunteers. 

Summaries and Source Documents . A list of all studies involving ^ 
human volunteers conducted by the US Army Medical Research Institute of In- 
fectious Diseases (USAMRIID) and its antecedents, USAMU and WRAMU is found at 
Table 1. The individual medical records of all volunteer subjects who participated 
in these studies are on file at USAMRIID as are the records of the individual 
projects. 

An attempt has been made to identify all extra-mural contracts associate 

with the USAMRIID program siuce its inception, Table 2. The participation cf 
volunteers is indicated as known. Regulations governing routine retirement and 
destruction of extra-oural contract records preclude a definitive statement 
on this aspect. 

All publications in the open scientific literature relating to hui^an 
volunteer studies conducted by USAMRIID through 1972 have been listed, Table 3. 
Since the inception of this type of research efforts have been made to insure 
that information of value to the general scientific community be published in 
appropriate journals. 

Vaccines studies developed or under study have been included in ft separctt- 
list, Table 4. 

Source materials relating to each of the F-urxaries described abeve are cn 

rile at USAIIRIID, Fort Dctrick, Maryland. 
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ADDENDUM 

Hunan Volunteer Recruiting Since Termination of the White Coat Program 

» 

Since the end of the draft in 1973, no White Coat Volunteer* have been 
recruited. Under the original provisions of the volunteer Army recruiting 
regulations conscientious objectors could not enlist in the US Army, thus 
making it Impossible for Seventh Day Advent ist/conscientious objectors to 
participate in the White Coat Program. 

In 1975 the proviaions of AR 601-210 were changed to permit persons to 
enlist as Medical Research Volunteer Subject (MRVS) . This program im- 
plemented by US Army Recruiting command produced six enlistees tn 1975. 
During 1976 this program and direct recruitment among 91B Medical Advanced 
Individual Training Students at Fort Sam Houston, Texas attracted 76 persons 
for the MRVS program. Two additional volunteers have elected this program 
during January and February 1977. 
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YEAR ANP 
PROJ. NO. 



NUMBER OF 
VOLUNTEERS 



19514-1956 Vulnerability of Man to Biologic Agent a /Project 

CD-22/ Laboratory and Field Assessment of Infect- 
j.vity of Q Fever ( Coxiella burnetti ) ; Efficacy of 
Vaccine; Efficacy of Antibiotic Therapy 



91 



1956-1957 



Analysis of U2 Cases of Laboratory-Acquired Tularemia. 
Objectives were 

(1) To evuluate clinical and laboratory manifestations 
of the disease and to attempt to establish criteria 
for earlier diagnosis. 

(2) To assess the efficacy of phenolized and/or acetone- 
extracted tularemia vaccine in the prevention or 
modification of the disee.se. 



U2« 



(3) To determine the therapeutic efficacy of tetracycline. 



*This is a study of patients conducted during the course of providing medical care. 
Hie subjects w-re not volunteers but had acquired their illness as a consequence 
of occupotioncl exposure. The vaccines had been given for accupational health 
protection before the pat. lent s came under medical care. 



FISCAL YEAR 
AND PROJ. NO. 

1958 
58-1 

58-2 

WJ 

i 960 
60-1 

60- 2 

61- 1 

Cl -2 

6l-3 
61-U 
b'l-5 



TITLE 

Evaluation of a Living Vaccine for Tularemia (LVS) 
Evaluation of Rift Valley Fever Vaccine 

None 

Evaluation of Attenuated VEE Virus Vaccine (TC-50) 
Evaluation of Attenuated VEE Virus Vaccine (TC-80) 



NO. OF 

VOLUNTEERS 
(NON-SDA) 



21 
3 



(16) 
(13) 



Assessment of Respiratory Immunization with Tularemia Vaccine (LVS) 17 

( 7) 

(20) 
( 5) 

(12) 
5 

(13) 



Evaluation of WEE and VEE Titers in Men Immunized with Attenuated 
VEE Virus Vaccine (TC-80) with Subsequent IM Challenge of 5 with 
Virulent VEE 

Evaluation of Serological Responses to Attenuated VEE Virus 
Vaccine (TC-80) and WEE and EEE Vaccines 

Evaluation of Attenuated VEE Virus Vaccine (TC-80) as Therapy for 
Various Malignancies and Lymphoma* 

Evaluation of Attenuated VEE Virus Vaccine (TC-80) 



HOSPITAL 
DAYS 



17 



CONVL LEAVE 



K-l-2 




YEAR AND 
PROJ. NO. 

196l (Continued) 
61-6 

(van 61-A) 



TITLE 



Evaluation of Attenuated VEE Virus Vaccine (TC-80) 

Respiratory Virulence of Aged Aerosols of Pasteurella tularensis , SCHU-SU , 
(«ad 6l-l for Man (30-min) (6l-TE-lu62) 

61-3 Evaluation of Attenuated VEE Virus Vaccine (TC-80) 



NUMBER OF 
VOLUNTEERS 
(SON-SDA) 



6 
( b) 



HOSP 
DAYS 



13 
13 



CONVL 
LEAVE 



1962 

62-1 A 
62-1 

62-2 

62-3 

62-». 
62-', 
62-Y 

62-8 

62-9 
(van OB) 



Evaluation of Attenuated VEE Virus Vaccine (TC-80) , 
Respiratory Virulence of Aged Aerosols of Pasteurella tularensis , SCHU-SU, 
for Man (60-min) (61-TE-1519) 

Respirators Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-SU, 

for Man (l80-rain) (61-TE-1519) 

Assessment of Respiratory Immunization with Living Tularemia Vaccine (LVS) 
Against Challenge with Pasteurella tularensis. SCHU-SU 

Evaluation of Attenuated VEE Virus Vaccine (TC-81) 

Evaluation of Attenuated VEE Virus Vaccine (TC-81) 

Respiratory Virulence of Aged Aeroaols of Pasteurella tularensis , SCHU-SU, 

for Man (120-min) (62-TE-156U) 
Evaluation of Re immunization with Attenuated VEE Virus Vaccine (TC-8D 

Kstimation of Human Immunizing Dose of Attenuated VEE Virus Vaccine 
(TC-81, io-\ io-5 t x0 -t>) 



( 6) 
8 
8 

20 

( 7) 
(13) 
8 

( W 
6 



20 
Ik 

11 



15 



to 




YEAR AND 

PROJ. NO. 



TITLE 



l f >62 (Continued) 

62- 10 Evaluation of Interference of Response to Attenuated VEE Virus Vaccine (TC-81) 

by Yellov Fever Vaccine (17-D) 

196 1 

63- 1 Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-SU, for 

Man (3 80-min) (62-TE-1629) 

63-JA Evaluation of Attenuated VEE Vaccine (TC-93), ND-U 

63-2 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 2 

63-2A Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lots 1-U, 6 



KUMbER OF 

VOLUNTEERS HOSP 
( NON-HDA ) DAYS 



36 



3 

(13) 

17 

33 
( 6) 



l'» 



COITVL 
LEAVE 



63-3 Evaluation of Metabolic Changes in Immunised and Nonimmunized Man Exposed to 

an Infectious Dose of Pasteurella tularensis . SCHU-SU (62-TC-168U) 

63-U Respiratory Virulence of Aged Aerosols of Pasteurella tularensis , SCHU-SU, for 

Man (120-min) (62-TE-1713) 

63-5 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 1 

63-6 Evaluation of 1-year Storage Stability of Tularemia Vaccine (LVS), 

NDBR-101, Lots 2 and h 

63-7 Evaluation of Attenuated VEE Virus Vaccine NDBR-102, Lot U 

63-8 Determination of Human ID 5Q of Attenuated VEE Virus Vaccine (TC-93) ND-U from 

National Drug Co. 



( 8) 
20 



2 

( 7) 
U2 



17 
16 



CO 



K-l-4 



t 



YEAR AND 

PROJ NO. TITLE 
196-3 (Continued) 

63-9 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR 101-2 

Evaluation of Susceptibility of Volunteers Previously Infected with Tularemia 
(Respiratory) to Reinfection by Aerosolized Pasteurella tularensis 

63-11 Evaluation of Attenuated Tularemia Vaccin (LVS), NDBR-101, Lot 3 

1961. 

6U-1 Evaluation of Metabolic Changes in Normal Humans vith Hyperthermia Induced to 

Mimic 'he First Day of Fever in Acute Tularemia 

£.2 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot U 

6U-2A Evaluation of Attenuated VEE Virus Vaccine (TC-83), Lot 3-2 

6U-3 Classified Project 

6I1-U Classified Project 

6>i-5 Classified Project 

61,-6 Evaluation of Intermittent and Continuous Tetracycline Prophylaxis in 

Respiratory Tularemia, SCHU-S»4 



61,-7 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 6 

6). ^ Evaluation of Metabolic Changes in Normal Humans with Fever Induced by 

Bacterial Endotoxin 

Evaluation of Personnel Exposed to u Patient with Bolivian Hemorrhagic Fever 



6MJ 



YEAR AlfD 

PROJ. IIO. TITLE 

1961* (Continued) 

6*4-10 Evaluation of Metabolic Changes in Humans during Induced Q Fever (63-TE-1823) 

6'»-ll Evaluation of Metabolic Changes in Humans during Antibiotic Therapy 

6U-12 Evaluation of Intermittent Therapy and a 28-Day Prophylactic Course of 

Tetracycline in Respiratory Tularemia 

614-13 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 1 

6U-1U Evaluation of Metabolic Changes in Nonimwuniz-d Man Exposed to an Infectious 

Dose of Pasteurella tularensis while on an Animal Protein (as opposed to a 
vegetable "protein) Diet 

6*4-15 Evaluation of Two Courses of Tetracycline Therapy and a ll4-Day Course of 

Tetracycline Prophylaxis in Respiratory Tularemia 

6J4-I0 Evaluation of Metabolic Changes in Humans during Induced Sandfly Fever 

61-] T Respiratory Virulence of Aged Aerosols of Pasteurella tularensi s. SCHU-SU 
for Man (l80-min) (614-TE-1907) 

6i*-l8 Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 2 

1965 

65-I Respiratory Virulence of Aged Aerosols of Pasteurella tularensis . SCHU-Sfc. 

for Man (180-min) ( 61*-TE-1907 ) 

6*p-2 Evaluation of Clinical and Serological Responses of Volunteers to Phase I 

Q Fever Vaccine 

65- J Evaluation of Clinical and Serological Responses of Volunteers to Phase I 

Q Fever Vaccine 



K-l-6 



YEAR AND 
PR0.I . NO. 



TITUS 



NUMBER OF 
VOLUNTEERS 
( NON-SDA ) 



Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 3 (7) 

Fvaluation of Tetracycline Therapy and Prophylaxis in Respiratory Tularemia 22 

Evaluation of Individuals Following Accidental Respiratory Exposure to SEB (15) 

Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot U (12) 

Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lots 2 and k 1 20 

Evaluation of Attenuated VEE Virus Vaccine (TC-83/3-2L3 ) (19^ 

Evaluation of Metabolic Changes in Humana during Graded Reduction of Dietary 8 
Intake or during Low Dose Cortisol Administration 

Evaluation :>f Tetracycline Therapy in Hespiratory Tularemia Due to SCHU-S5 Strain 8 

Evaluation of Clinical and Serological Responses of Volunteers to Phase I and 16 
Phase HQ Fever Vaccine 

Evaluation of 3-year Storage Stability cf Tularemia Vaccine (LVS), NDBR-101, lb 
Lots 2 and b 

Evaluation of Metabolic Changes in Immunized Subjects Exposed to Infectious 8 
Doses of Pasteurella t ularensis 

Viremia 'leterminations in Humans Vaccinated with the Recommended Immunizing 3 
Dose of VEE Virus Vaccine, Live, Attenuated (TC-83/3-2) 

Classified Project ( U) 





' HUMBBR OF 

YEAR AND VOLUNTEERS 

PROJ. NO. TITLE (NON-SDA) 

1965 (Continued) 

65-16 Evaluation and Comparison of Efficacy of Phase I and Phase II Henzerllng Strain l8 

Q Fever Vaccines Against Challenge with the AD Strain (Phase II) Q Fever (65-TE-2033) 



65-3 7 Classified Project 

65- 18 Classified Project 
1266 ' 

66- 1 Evaluation of Tetracycline Prophylaxis and Therapy of Respiratory Tularemia in 
Volunteers 



66-2 Classified Project 

66-3 Classified Project 



66-6 Classified Project 

66-7 Classified Project 



66-9 Classified Project 

66-10 Classified Project 

66-11 Classified Project 

66-11A Classified Project 

66-lf> Classified Project 



( « ) 
10 

16 

10 

(1) 



66-I1 Classified Project ? 

66-5 Classified Project 8 



3 



66-8 Classified Project 1 

■ 



U 
3 
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YEAR AND 
PROJ. HO. 

1 966 (Continued) 



NUMBER OF 
VOLUNTEERS HOSP 
(HOH-SDA) PAYS 



66-13 

66-1 i* 

66-IUa 

66- 15 

66- 16 
66-17 

66- iS 

1967 

67- '. 

67-? 



Evaluation of Effects of Respiratory Tularemia on Task Performance of Volunteers 
(BEID-2) rxad Tetracycline Therapy of Respiratory Tularemia in Volunteers 

Investigation of Clinical Effects of Attenuated VEE Virus Vaccine in Volunteers 

(TC-G3/3-2L3) 

Investigation of Clinical Effects of Attenuated VEE Virus Vaccine in Volunteers 
(TC-83/3-?L3) 

Determination of the Effect of Diet Upon Normal Periodicity of Whole Blood Amino 
Acids in Human j 

Classified Project 

Classified Project 

Classified Project 



Evaluation by Tauk Performance of Respiratory Tularemia in Man (BEID-3) 

Study of Whole Biood Amino Acids In Normal Adult Male Subjects 
2A 
26 
2C 
2D 



18 

2C 

20 

6 

10 
8 
10 

10 



6 

6 
10 



29 
9 

13 

6 

5 
\ 
U 

23 



22 
10 




YEAR AID 

PROJ- NO. TITLE 
1967 (Continued) 

67.3 Preliminary Evaluation of Plague Vaccine, Live, Attenuated (Strain EV-76-WR, 

Freeze-Dri ed , Lot 7) 

(IA) 5 X 10? 

(IB) 5 X 10 u 

(IC) 5 X 105 

(ID) 5 X 10O 

(ie) 5 x 10; 

(2A) 5 X 10^ 56 
(2B) 5 X 10' Reimmunization of 5 X 10' and 5 X 10 

Cl-h Evaluation of Metabolic and Biochemical Responses to Immunization with 17-D Strain 

Yellow Fever 

67-5 Evaluation of Metabolic and Biochemical Responses to Immunication with 17-D Strain 

Yellow Fever 

67- 6 Acceptability Study of Eastern Equine Encephalitis (EEE) Vaccine, Tissue Culture 

Origin, Lot 1-1966 

1968 

68- 1 Evaluation of Metabolic and Biochemical Responses to Immunization with 17-D Strain 

Yellow Fever ' 

68-2 Evaluation of Metabolic, Biochemical and Serological Responses to EEE Vaccine 

Inactivated, Tissue Culture Origin, Lot 1-1966 

68-3 Evaluation of Behavioral, Metabolic and Serological Responses to Infection with 

Sandfly Fever Virus, Sicilian Strain (Task Performance BEID-U and 5) 

68-U Evaluation of 5-year Storage Stability of Tularemia Vaccine, Live, Attenuated, 

NDBR-101 , Lot u. Part I. Immunization. Part IT: Aerosol Challenge 

68-5 Evaluation of Reoponse'to Immunization with 17-D Strain Yellow Fever 

68-6 Evaluation of Circadian Variation in Tyrosine Metabolism in the Human 



NUMBER OF 

VOLUNTEERS HOST 

(NON-PDA) DAYS 



6 
8 
6 

r. 

6 

10 
10 

10 



( 6, 



12 



13 

9 
9 
9 
8 
8 

13 



20 Groupl 17 
GroupII 15 

20 Groupl 17 
GroupII 18 



Mi 
13 



( 



16 
12 



iC-1-10 



I 



YEAR 

PRCJ. 

66-Y 
68-8 

68- 9 

1969 

69- 1 

69-2 
6?- 3 
69-^ 
69-'> 
69-6 

69-7 

r.o-a 

69-9 



A 1 1 1 

NO. 

(Continued) 



TITLE 



NUMBER OF 

VOLUNTEERS HOSP 
( N0N-3DA ) DAYS 



Comparison of Blood Levels and Urinary Excretion of Chloromycetin and a 2? 5 

Generic Preparation of Chloramphenicol 

Evaluation of Clinical and Biochemical Responses to Attenuated VEE Vaccine 20 20 
(TC-83/3 T 2L6) 

Evaluation of Response of Volunteers to Adenovirus Vaccine, Live, Oral, Type 7, 2h 28 
Lot 16CV-0100 (L-AV-7) 

Evaluation of Clinical and Biochemical Responses tc Attenuated VEE Virus Vaccine 2U 19 

(TC-83/3-2L9) 

Acceptability Study of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1967 ( 6) 

Evaluation of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1967 19 13 

Evaluation of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1 967 6 

Evaluation of VEE Immune Globulin (Hummi; in Volunteers 30 

Evaluation of Combined EEE (Lot 1-1966) and WEE (Lot 1-1967) Vaccines, 20 12 

Inactivated, Tissue Culture Origin 

Evaluation of Factors Affecting Serum and Plasma to be Used in Quantitative 16 
Electrophoretic Studies of Lipoproteins and Glycoproteins 

Evaluation of Human Response to Simultaneous Administration of Live VEE Vaccine 20 12 

(NDBR-102) and Combined, Inactivated EEE (Lot 1-1966) and WEE (Lot 1-1 967) Vaccines 

Acceptability Study oC Hi ft Valley Fever Vaccine, Formalin-Inactivated, Tissue ( 3) 

Culture Origin, NDBR-103. Lot 6 



CONVL 
LEAVE 



13 



11 



12 




YEAR AND 

PROJ. NO. 



TITLE 



1969 (Continued) 
69-10 



1970 
70-1 

70-2 

70-3 
70- 1 * 

70-5 

70-6 

70-7 

70- 8 

1971 

71- 1 



Evaluation of Human Response to Rift Valley Fever Vaccine, Formalin-Inactivated, 
Tissue Culture Origin, NBBR-103, Lot 6 

Evaluation of Influence of Sandfly Fever on Work Performance (BEID-6). Muscular 

Function ar,d Selected Laboratory Measurements 
Selectvd Clinical Laboratory Measurements in Humans Infected with Sandfly Fever 

Virus 

Evaluation of Lipid-Vitamin Changes During Sandfly Fever Infection 
Acceptability Study of Chikungunya Vaccine. Inactivated, Dried, Tissue Culture 
Origin, Lot E-20 

Evaluation of Chikungunya Vaccine. Inactivated. Dried, Tissue Culture Origin, 
Lot E-20 

Evaluation of the Serological Response in Volunteers to the Administration of 
Combined Eastern and Western Equine Encephalitis Vaccine 

Evaluation of the Serological Responses of Volunteers to the Administration of 

Plague Vaccine U.S. P. (E Medium) 
Multiple Task Performances in Humans Infected vith Sandfly Fever Virus and 

Administered Symptomatic Treatment BEID-7 

. 

Evaluation of Lipid Metabolism during Sandfly Fever Infection 



20 

10 
6 
5 

( 6) 
20 
16 
29 
1U 



19 



29 



cottvl 

LKAVE 



18 12 

1? 9 

P3 i£ 

11 xO 



13 



16 



'2 




1 



YKAR 
PROJ. 

1971 
71-2 

71-3 

71-* 

71- 5 

1972 

72- 1 

72-2 
72-3 
72-^ 

72- 5 

1973 

73- 1 

197 ! » 
NONIi 



AN1 
NO. 



TITLE 



NUMBER OF 
VOLUNTEERS HG 
(NON-EDA) DAYS 



(Continued) , 

Evaluation of Volunteers of Adenovirus Vaccine, Live, Oral, Type 21, Lot l6CiX-01201 15 3I4 

Evaluation of Human Metabolic Responses to the 17-D Strain of Yellov Fever Vaccine H lU 

Acceptability Study of Eastern Equine Encephalitis Vaccine, Inactivated, Dried, ( U) 
NDBR 10U, Lot 1, Run 1 

Evaluation of Eastern Equine Encephalitis Vaccine, Inactivated, Tissue Culture lC 
Origin, NDBR IOU, Lot 1, Run 1 

Infectivity of Human Plasma Presumed to Contain Sandfly Fever Virus 1 10 

Chemical Analysis of Blood and Urine Collected Under Standard Conditions 21 

Median Infective Titer of Sandfly Fever Virus in a Pool of Human Plasma 20 9.«j 

Associated Administration to Volunteers of Venezuelan Equine Encephalitis 32 
Vaccine, Live, Attenuated and Yellow Fever Vaccine, 17-D Strain 

Responses of Host Carbohydrate Metabolism During Sandfly Fever ±0 13b 

Prophylaxis of Sandfly Fever , 18 ifij 



CONVL 
LEAVE 



3U 
7 



9 

3 

ft 

}* 



h y Il 

7 r »-l 



Acceptability Study of Western Equine EncephaloHyelitis Virus Vaccine, Inactivated, 

Dried, MN1.BR 106, Lot X 



( 6) 




YEAR 
PROJ 

mi 

75-2 
75-3 

75- V 

1976 

76- 1 

76-2 
76-3 
76-U 
76-5 
76-6 



AND 

NO. 



TITLE 



WUMBEH OV 

VOLUNTEERS HORP 
(tlON-SDM DAYS 



(Continued) 

Evaluation in Volunteers of the Active-Rosette-Forming Lymphocyte Test as an Assay ( 9) 
for Previous Immunization to Tularemia , 

Persistence of Venezuelan Equine Encephalitis Antibodies Following Vaccination 
with the Live, Attenuated, TC-83/3-2 VEE Vaccine 

Tuberculin Skin Test Antigen in Man and its Effect on the Active-Rosett-Forming ( ?) 

Lymphocyte Test 



Former ODAs 



Proposed Clinical Evaluation of Rocky Mountain Spotted Fever Vaccine, Formalin- 
Inactivafed SS Strain, Chick Embryo Cell Origin, Lot 1 

Acceptability Study of Venezuelan Equine Encephalomyelitis Vaccine, 
Inpctivated, Dried, MNLBR 109. Lot No. C-8U-1 

Rejuvenation and Preservation of P. Vivax (Chesson Strain) and Assessment of 
Blood Schizontocidal Activity of Mefloquine HC1 (WR lU2,l»90) 

Immunization of At Risk USAMRDC (Fort Detrick) Laboratory Workers with Monovalent 
Influenza A/Swine (A/New Jersey/8/76) Virus Vaccine 

Rene tonicity and Antigenicity of Influenza Virus Vaccines: Bivalent A/Victoria/75 
and A/Mew Jersey/76 and Monovalent B/Hong Kong/72 17*» 

Reactogenicity of Western Equine Encephalomyelitis Vaccine, Inactivated, Dried 6 
Lot 2-197* 



12 
( 6) 
( 1) 
369 



COT'VL 
LEAVE 



2C 



K-l-14 



I 



ANNEX K 

TABLE 2 

EXTRA-MURAL MEDICAL RESEARCH CONTRACTS 

U.S. Army Medical Research Institute 

Of Infectious Diseases 
Ft. Detrick, MD 




DA- I 8064- 404 -CML Ohio State Univ 
474 



(V) 

Univ of Maryland 



DA-49-007-MD751 

(V) 

DA-49-193-MD-2867 

(V) 



DA-49-193-MD-2125 National Drug Co. 
DADA17-70-C-0107 

DA-49-193-MD-2398 Johns Hopkins U. 

DA-49-193-MD-2428 Chas Pfizer & Co. 

DA-49-193-MD-2528 Tufts University 

DA-49-193-MD-2533 MIT 

DADA17-68-C-8O60 Northeastern 



DA-49-L93-MD-2534 MIT 



Early diagnosis of infectious diseases 



Studies of Rift Valley fever, related 
viruses and tularemia 

Pathogenesis, detection, prevention and 
treatment of infectious diseases of 
military importance 

Establish and perform a research program 
on a scries of biologicals 

Development of special biological products 



Investigation of immunological aspects of 
group B arboviruses 

Preparation and evaluation of stsphylococ- 
cal enterotoxolds 

Biochemical studies on bacteria and on 
latent agents 

Studies of biologically active agents 



Effect of diet on the relative levels of 
prote.'n synthesis In various tissues ' 



Jan 55- 
Dec 38 



Jul 56 

Dec 65 



Jan 66 
Nov 75 



Jul 60 
Jun 70 

Jul 70 
Curren« 

Feb 63 
Kay 74 

May 63 
Apr 67 

Nov 63 
Oct 67 

Jan 64 
Jan 67 

Jan' 68 
Fab 72 

Feb 64 
Jan 66 



*Whlle specific contract documentation could not be found. It appears from review of associstel correspon- 
dence that a contract did exist at least acj early as 1955 with Ohio State University. Additional details 

at Appendix 1 . If 

\ K-2-1 J 



DA-49-193-MD-2553 Brandeis Univ 



DA-49-193-MD-256C 

DA-49-193-MD-2567 

DA-49-193-MD-2588 

DA-49-193-MD-2829 

DA-49-193-MD-2823 

DA-49-193-MD-2882 

DA-49-193-MD-2589 

DA-49-193-MD-2597 

I)A-49-193-MD-259« 
DA-49-193-MD-2599 

DA-49-193-MD-2C04 

DA-49-193-MD-26J0 



MIT 



Viral and bacterial induced alteration* of 
cellular and enzymlc component * during the 
early phases of infection 

Infection and nutrition: mechanisms of inter- 
action 



U. Louieville 

(V) 



Behavioral effects of Infectious diseases 
I IT Research Inst. Research in aerosol immunization 

Virus detection by fluorescence polarization 



Cordis Corp 

U. Cincinnsti 

U. of Tennessee 

Wlstar Inst. 

Harvard School of 
Medicine' 

Georgetown Univ 

Johns Hopkins Univ 

Hood College 

I IT Research Inst. 



Host parasite interactions in experimental 
systems 

Metabolic changes in animals following 
specific bacterial infection 

Influence of deuterium oxide on biological 
systems 

Separation and characterization of antigens 
of Rickettsia tsutsugsmushi 

The metabolic effects of fever and infection 
Studies of cellular defenae against infection 



The structure of bacterial ceil walls as 
affected by antibiotics 

Susceptibility to infection in irradiated 
animals 



F.»:i f>4 
Jan 67 



Jun 64 - 
Jun 70 

iter 64 - 
Jun 72 

Jun 64 • 
Jul 67 

Oct 65 - 
£ep 6 7 

0:t - 

•j *p i j 

>i j 2 i 
: -v 3s - 

H»y 66 i 

Av; tA - 
Au n 66 ? 

Jul 64 - 
Jul 67 
Jul 6/* - 
Jun 67 

Jun 64 - 
May 63 

Jul 64 - 
Oct 67 



DA-49-193-MD-2670 
DA-49-193-MD-2674 
DA-49-193-MD-2679 
U4-49-193-MD-2694 

DA-49-193-MD-2724 

DADA-17-67-C-7073 

TXADA17-67-C-7102 

DADA17-68-C-8073 

DADA17-67-C-7145 

DADA17-68-C-8079 

DADA17-68-C-8125 
OADA17-67-C-7109 

DADA17-68-C-8131 



Lome Linda Univ 



Wadaworth Vet. Hosp 
Los Angeles, Calif 

Collaborative Res. 

Inc 

Rutgers Univ 



U. of Tennessee 
Univ of Michigan 
Univ. California 
Univ. Vermont 



Virus-host relationships in gnotobiotes 

Rapid diagnosis of bacteremia 

Studies of inhibition of viral multi- 
plication 

Biochemical changes in avian tissues 

during the bioenergetics of infection 
and the incubation period of disease 

Studies on intracellular bacterial 
parasites 

Management of animal cell cultures for 
fermentor production of virus vaccines 

Mode of action of staphylococcal entero- 

toxln B 



IIT Research Inst Research in immunization with soluble 
Viral antigens 



Chas. Pfizer Inc 

Univ. Florida 
EG&E Inc 

Science Spectrum 



Large scale production and evaluation of 
staphylococcal enterotoxoid B 

Pathology of experimental enterotoxemis 

Rapid identification of microorganisms 
using light- scattering techniques 



K-2-3 



Sep 64 
Aug 66 

Oct 64 
Sep 66 

Jan 65 
Sep 69 

Jan 65 
Current 



Apr 


65 - 


Kir 


69 


Jan 


67 - 


Aug 


69 


May 


67 - 


Nov 


67 


Jan 


68 - 


Jul 


72 


Aug 


67 - 


Jul 


69 


Feb 


68 - 


Feb 


70 


Sep 


68 - 


May 


71 


Apr 


67 - 


Apr 


68 


Apr 


68 - 


Oct 


71 







-I 



DADA17-68-C-8080 
DAUA17-72-C-2151 

DADA17-73-C-3098 

Project Order 4604 
V 

UADA17-72-C-2161 
DAMD17-74-C-4079 
DAMD17-74-C-4095 
DADA1 7-73-C-3090 
DAMDl7-74-C-4007 
DAMD17-74-C-4012 
DAMD17-74-C-4112 
OAMDl 7-74-C-4025 



Ohio State Unlv 

W. Va. Univ Med 
Ctr 

Yale Univ. 



Veterans Admin. 
Hosp., Pittsburgh 

Medical College 
of VA 

Baylor College 
of Medicine 

Johns Hopkins U 
Washington State U 
Wycth Laboratories 



Pan American Health 

Organization 

Northwestern Univ. 
Medical School 
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Anthrax 


1959-1968 


Development completcdfl 


Venezuelan equine encepahlomyelitis 
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1960-1969 


Development completed 


Plague 
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Q fever 
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Rocky Mountain spotted fever 
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Final development. 
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Final development 


Rift Valley fever 
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Final development 
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Appendix I to Annex K 

amoNCLOGicAL Wtoxm or the u.s. mz optical CORPS - 

OHIO STATE CONTRACT VOLl^TZcR STUDIES 



1. Significant opposition existed to the extrapolation of data frou 
animals to man and it was deemed necessary to obtain data by direct 
challenge of man. Therefore, by 31 July 1952, the Chemical Corps 
had issued the directive CKLRE-B-2. 729. 3, subject: "Use of Human 
Subjects in Hazardous Tests." 

2. The first formal action regarding microbial challenge cf volunteers 
wac 26 Karch 1953. 

3. A plan, apparently prepared ar of 9 October 1953, .or the respiratory 
challenge of man with Francisell a (FastPureUa) tiflagenila was forwarded 
to the Secretary cf the Army on 21 January 195A and approved by him 30 
March 1954. 

4 Contract negotiations were then initiated and culminated on 21 
January 1955 in a signed contract (DA- 18-064-00,- 26 5 5) with the Ohio 
State Research Foundation and Dr. Samuel Sas!aw as the responsible 
physician. 

5. On 31 January 1955, Dr. A. G. Vedum was appointed Project Officer 
by the Ass't Secretary of the Army. 

6. Eased on evidence from respirr-tniy challenges of monkeys and ftuln*i 
pigs, the planned resplratoiy exposure of volunteers was reassessed 
and it was elected to perform aerosol challenges only if the results 
from intradermal inoculation were not prohibitive. A revised plan and 
contract entitled "Plan for Assessment of an Agent" was sent to the 
Secretary of the Army on 1 April 19S5 and approved by him 24 June 1955. 

7. Intradermal testing was completed in January 1957. 

8. To accomplish the resolutory phi.se of the contract, it was necessary, 
based or. joint agreement betveen TSf.O and tU Chief Chemical Officer, 
dated 21 Februarv 1956, to appoint a r.ew cc.-.tract officer; on 27 
September 1957, COL Vm. D. Tigertt was designated Project Officer in 
relief of Dr. Vedum. 

9. The results of the intra ?utaneoui and rcsrir3tDrv challenges were 
reported in the open literature in *f6! *nd 19*2. Six publication- 
resulted and a copy of eac'.i is att*uh(d (F lorences 1-6). 
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iVilH .J/n/uif/ .1 isocfiliitn 

The frequency with which PasteurtUa 
tularensis infects hunters of rabbits and 
laboratory workers studying this microor- 
ganism makes vaccination oi theic persons 
desiraHe. However, the protective value of 
available nonviable vaccines is not certain. 
Studies on this point have been conducted 
by F.cshay et a!, 1 and Ka'Jull et al" 

The ideal method ot" evaluating a vaccine 
intended for protection of humans is to 
challenge volunteers, both vaccinated and 
nonvaccinated, with a reproducible known 
infective dose of the disease-producing 
agent. A study in a small vaccinated group 
challenged by a known infective dose cam 
provide more specific information in a 
shorter time than by assembling a much 
larger number in a study in which vaccinated 
persons are "exposed" accidentally in vary- 
ing degree or not at all. 

Pasteurella tularensis offers certain ad- 
vantages in such a critical study employing 
human challenge with viable microorganisms, 
A broad base of preliminary experience is 
provided by accumulated data and literature 
on experimental animal and accidental hu- 
man infections. Th-. specific detailed studies 
in monkeys performed in these laboratories 
preliminary to the human studies described 
below are the subject of a separate report* 
The highly infectious nature of P. tularensis 
and the excellent therapeutic effect of strep- 
tomycin in terminating infection is ideal for 
study of experimental infection in volun- 
teers. 

The purpose of this study was to compa. 
the response of non vaccinated and vaccinated 
men challenged with ?. carefully controlleu 
known small nu.r.ber of P. tularensis 
ganisms, administered introcutr.neousk. 



Materials and Methods 

v c!ur*T?r$ were : nr..;itei c: ;he Chio Stare 
tcntiary. 21 to J5 jc~.-s oi ace. Those a 
for the project were required to pas* 

Submitted tor p;tbli:aticr. M.-.y 2S. 19£0. 

From the Dcpartottlrt oi Mc'.'.kine. Coilcce 
Medicine, 01*10 State l>iivi city. C»»turr.b«i«. 
Study was (UPfOricd luukr cmtract with the U 
Army Cmlf. Voti rv.iick. FroU-r^k. Md 
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Tularemia Vaccine 
Study 

//. Rtrprotory Challenge 



SAMUEL SASLAVr. M.D.. rVD. 
HENRY T. LIGELS1ACH. rVD. 
JOHN A. PRIOR. MD. 
HENRY E. WILSON, M.D. 
AND 

SALLY CARHART. Ul 
COLUMBUS. OHIO 



Previous studies from these laboratories 
demonstrated that man can readily be in- 
fected by intracutaneous inoculation with 
spproximatelv 10 Pasteurella tularensis or- 
ganisms (SCHU S4 strain). 1 Prior vaccina- 
tion with killed Foshay vaccine did not 
prevent local lesions, but did reduce the in- 
cidence of systemic manifestations of infec- 
tion. Review of accidental laboratory infec- 
tion indicates that the respiratory route may 
serve as a portal of entry r Experimental res- 
piratory infections can easily be induced in 
both vaccinated and nonvaccinated monkeys. 
Red response to therapy is rrcd. 2 This pres- 

Submittcd for publication Au;. % \060 
From the Department of Medicine. College ot 
Medicine. Ohio Staic University. Columbus. Oh»o 
This studv »<»l mki Contract wit:» 

the U.S *Anny CmlC. Fort Dctrick. Frederick. 
Met 



ent report describes the response to res- 
piratory challenge with P. tularensis of 
nonvaccinated volunteers and of volunteers 
who received either killed vaccine or a viable 
attenuated vaccine. 

Materials and Methods 

Volunteers were inmate* of the Ohio State 
Penitentiary. 21 to 35 years ot age. Criteria for 
selection and condition* ot volunteering have been 
described.* 

Vaccination with Foshay ki'led tularemia vac- 
cine was conducted a> previously described.- The 
viable vaccine was administered by the' multiple 
puncture technique (130) ***** a drop ot rc- 
hydrated lyophilized vaccine in a 5 to 10 mm. area 
on the outer aspect ot the eihcr-c!<ar.><d upper 
arm. The vaccine contained 1X10* viable or- 
? ;ini<in* per m:llili:er ar.d was prepared by one ot 
us (H.T. E.) from t'ic more immunogenic of 2 
variants isolated ai Fort Detr.ck m l u . ; 6 from 
a Sonet preparation.* 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS* 

HI. SEROLOGIC ASPECTS FOLLOWING INTRACUTANEOUS OR RESPIRATORY CHALLENGE 
IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS 

Br Samuel Saslaw, M.D.. Ph.D. 

PROFESSOR OF MEDICINE AND BACTERIOLOGY 
AND 



Sally Carhart, M.S. 

RESEARCH ASSISTANT 



(From the Department of Medicine, Ohio State University Colleee of Medicine 
Columbus, Ohio) 



Previous reports from this laboratory 
have described the clinical aspects of 
tularemia infection in both vaccinated 
and nonvaccinated volunteers follow- 
ing intracutaneous 4 and respirator)- 3 
challenge. 1 Tiese studies offered an ex- 
cellent opportunity to compare the 
sen'al antibody responses following vac- 
cination with killed or viable attenu- 
ated vaccine as well as the serologic 
picture in nonvaccinated and vacci- 
nated volunteers challenged bv either 
the cutaneous or respirators- route. It 
is the purpose of this report to describe 
the serologic aspects of experimental 
tularemia in man. 

Materials and Methods. Fn«h.iy killed 
( phenolized) vaccine and the liable attenu- 
ated vaccine ucrc administered as prc\iouslv 
described (Sas!aw ct .//.*•'). C.al.cngc wiij. 



P. tularensis (Sehu S4 strain) hv both the 
cutaneous* and respiratory* route in both 
nonvaccinated and vaccinated volunteers has 
also been described. 

sercm Blood was collected in stm! c tuck*^ 
from volunteers at \v, . k\y int. n;.h .'...'.'ovw 
vaccination and at biueekly intervals after* 
challenge. Senim obtained from these speci- 
mens was stoied at —20* C. 

3ACTEMAL ACCLVTIVATIOV TEST. To *»ach 

0.5 ml. of serum dilutions. 0 '} ml. of fur <ialfn- 
Willcd bacterial suspension t approximately 
3 ;< llT organisms) was added, and tlic testa 
mc nbatcd ovcrnicht in a 37" C w^tcr oath 
before reading. Titers were recr.rtied us the 
higltctt dilution showinc at 'east 2 4- ;«egiu- 
tutation. 

ursrvc^LuriVATioN TEsr. These tests were 
performed as described by Alt x utd. r, WrtaKt 6 
and Baldwin 1 ard Wriuht and hYinhcrsr*. H 
In brief, washed human iv;« O*' red Mood J 
cells were sensitized by minimis with i\ 
httarcmix poiy^celraritli T. washed and then 
OZ ml. addv.fi to 0.5 «r' of cruai raiuUxuJ rt 



p^P?!* 1 ^ Contract with the VS. Armv CmlC. Fort Prtrick. 

rredrrick, Maryland. 

♦Kindly supplied by Dr. 1\ S. Nicholcs. Utah I'm versify. 

(35/689) 1 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS* 

IV. HIUTULA AGGLUTININS IN VACCINATED AND NONVACCINATED 
VOLUNTEERS CHALLENGED WITH PASTfcURELLA TULAHENSU 

By Samuel Saslaw, M.D., Ph.D. 

PROFESSOR OF MEDICINE aNU oACTERlOLOCY. OHIO STATE UNIVERSITY v.OLLKGE C* 
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNTVERSITT HOSPITAL 

• AND 

Harold N. Carlisle, Ph.D. 

ASSOCIATE DIRECTOR. INFECTIOUS DISEASE LABORATORY, UNIVERSITY HOSPITAL 

( From the Department of Medicine, Ohio State University College of Medicine, 
Columbus, Ohio) 



Previous studies from this labora- 
tory have been concerned with the 
clinical 910 and serologic 11 aspects of 
experimental tularemia in vaccinated 
and nonvaccinated volunteers follow- 
ing intracutaneous or respiratory chal- 
lenge. These studies provided a unique 
opportunity to investigate the occur- 
rence of brucella agglutinins in tulare- 
mia under controlled conditions. Var- 
ious workers (Eisele 1 , Feinberg and 
Wright 1 , Foshay 3 , Francis 5 , Francis and 
Evans*, Poston and Smith 8 , Stanfield, 
Taylor and Morgan 13 ) have shown that 
patients with naturally acquired tulare- 
mia can exhibit agglutinins for brucella 
species, but there is not general agree- 
ment as to the frequency with which 
this serologic cross reaction occurs and 
its importance from the diagnostic 
standpoint. The present report is con- 
cerned with brucella agglutinin forma- 
tion in 98 vaccinated and nonvaccinated 
subjects challenged bv the intracuta- 
neous or respiratory route with viru- 
lent P. tularcnsis. Ancillary studies in 
rabbits immunized with killed P. 
tularcnsis also will be presented. 

Materials and Methods. Volunteers re- 
ceived either Foshay killed (phenolized) 



vaccine or viable attenuated vaccine by meth- 
ods described previously^ 10 . Procedures used 
for intracutaneous and respiratory challenge 
have also been discussed in our earlier re- 
porta** 10 . Brucella tube agglutination *esta 
were carried out by standard nv*thods 
(Spink ct dM). Tube antigen was obtained 
from the Bureau of Animal Industry, belts- 
ville, Maryland. 

Formalin-killed suspension of P. tularemU. 
Strains 30, Schu S-4, 425, 503 and the viable 
vaccine strain t were used to immunize 3, 3, 
3, 2 and 4 rabbits, respectively. All strains 
were grown on GCBA medium ( BBL) for 
72 hours, harv ested in physiologic saline con- 
taining 0.5% formalin, and allowed to remain 
at 4* C for 24 hours. After appropriate 
sterility tests had been completed, the sus- 
pensions were washed 3 rimes with sterile 
saline and resnspended in a concentration 
which, when diluted 1:10. was equivalent in 
opacity to MacFarland tube No. % Each 
rabbit was injected intravenously with 0.5, 
1.0, 1.0 and 1.0 ml. on 4 consecutive days, 
respectively. Blood samples were obtained 
from the marginal ear vein before immuniza- 
tion and at weekly intervals thereafter. At 
7 and 11 weeks after the first immunization, 
each rabbit received an intravenous booster 
injection of 0.5 ml. of the same susoension 
used originally. Curves of antibody produc- 
tion and decline were established in each 
rabbit by three serologic t«ts: P. tx-larensli 
bacterial agglutination and polysaccharide 
hemagglutination, and Bruce! i abortus bac- 
tehal agglutination. Procedures used in per- 



•This study was supported under Contract with the VS. Army CmlC, Fort Detrick. 
Frederick, Maryland. 
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Previous reports 4 - 0 from this labora- 
tory described the clinical and sero- 
logic aspects of tularemia in vaccinated 
and non vaccina ted volunteers follow- 
ing intracutaneous or respiratory chal- 
lenge with Pastcurella tttlarcnsis. It 
was impossible to predict, from bac- 
terial agglutination or hemagglutina- 
tion tests, whether or not an individual 
would become ill after challenge. The 
possibility was considered that qualita- 
tive characterization of pre-chailenge 
sera with immunodiffusion tests mi«jht 
relate a particular antibody component 
to immunity. The present report de- 
scribes application of the Ouchterlom^ 
double diffusion technique in experi- 
mental tularemia in volunteers. Pre- 
liminary studies of P. tulareisis antigen* 
rabbit antibody systems are ucsenbed 
separately (Carlisle, Hinchliffe and 
Saslaw 1 ). 

Materials and Method*. Volunteers receive*.! 
cither Fosliay killed (phenolized) or viable 
attenuated vnccinc by mcthtxU ilrtcribrd pre- 
viously (Sadaw cr pL***). ChaBcngc with P. 
tutarcnsl* (SCUt r S4 strain) by btkfa the 
cutaneous* and respiratory 7 route in both 



vaccinated and nonvaccinated volunteers has 
»lso been described. Immunodiffusion test 
antiKens were prepared by sonic vibration 
(Carlisle. Hinchliffe and Saslaw 1 ') of -jspen- 
sions of P. tulareruis. strrim 38. SCHU S4. 
and the viable vaccine strain (LV).i Since 
preliminary studies (Cat lisle. Hinchliffe and 
Saslaw}) showed no significant qualitative or 
quantitative differences in the>e antigens, 
ttrain 38 was used except where indicated. 
Details of preparation oi sonic- vibrated anti- 
Cens and performance of agar dilfusiou tests 
have been described (Carlisle. Himhlifie and 
Saslaw'). 

Results. PBECTpmN unf. nEsvo>rsz 
after vaccination. After Foshav vac- 
cination, precipitins were detected in 
*era of only 11 of 40 r 27.57 ) volunteers. 
As shown in Table 1, precipitins ap- 
peared far less irequentlv and Lter 
fmean. 15 days) than significantly ele- 
vated titer rises in either bacterid ag- 
glutination i mean. 9 days ) or Hemag- 
glutination ( mean, o (lavs i tests. 

Some decree of correlation was ob- 
served between precipitin line re- 
sponse and prnk nticrwtai aimltitina- 
tion titers (Table 2). For example, no 
precipitins were detected in 10 sera 

Fort IXtrick. 



•This study was supported under Contract with the U.S. Army CmlC. 
Frederick, Maryland. 

fCulturcs limlly supplied by Dr. Henry T. Eigrlsbaeh. 
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Recently there has been resurgence of in- 
kres* Lj B Wp ceffiC resistance to infecvon 
(1). The role oi properdin in resistance to 
infectious disease is not cleir<2). Previous 
studies from this iabor:itory(3-7) have been 



• Supported under contract with U. 
CmtC, Fort Drtrick. Md. 
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concerned with clinical and serologic aspects 

oi experimental tularemia in vaccinatcc and 
non-vaccinated volunteers after intracutane- 
ous or respiratory challenge. Both Foshav 
killed ( phenol ized) and viable attenuated 
vaccine stimulated production of antibodies, 
but there was no correlation between inci- 
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ANNEX L 

DeoUitarizatlop 

Policy Di rectives^ Beginning in March 19G9, at the President's 
direction, the National Security Council conducted a major review of * 
United States policy concerning biological warfare. Government 
agencies participating in the review were: Department of State, 
Department of Defense, Arms Control and Disarmament Agency and the 
Office of Science and Technology. Comments were also received from 
the scientific community and evaluated by the President's Scientific 
Advisory Committee. 

Pending the outcome of this study, Department of Array directed 
immediate cessation of all production of toxins and biological agents 
and filling of dissemination devices with these agents on 15 August 
1969.- On 25 November 1969, the President issued an announcement of 
US policy regarding biological warfare which included the following: 

(1) The US shall renounce the use of lethal biological agents and 
weapons and other methods of biological warfare. 

(2) The US will confine its biological research to defensive measure* 
such as immunization and safety measures. 

(3) The Department of Defense will prepare recommendations for the 
disposal of existing stocks of bacteriological weapons. 

On U February 1970, a White House announcement extended tne policy 
to military programs involving toxins whether produced by biological 
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mea»ic or chemical synthesis ana directed the destruction of toxin 
weapons ana stocks which were not required ftr defensive research 
progras . 

Planning and Project Approval. General guidelines for preparation 
of demilitarization plans were provided to Ft. Detrick by Headquarters 
US Army Munitions Command on 12 Novcaber '969. The guidelines involved: 

(1) Absolute adherence to safety and control procedures with no 
tradeoff for time or cost. 

(2) Verification of the efficacy of the detoxification procedures. 

(3) Strict accountability procedures for demilitarized items. 
(A) Preparation of a risk analysis defining degree of risk for 

each step and for the total operation. 

(5) Preparation of detailed step-by-step operation procedures, 
production plans, security plans, reporting procedures, inspection, 
and managerial control programs for the entire operation.. 

(6) Maximum protection provided to operating personnel and absolute 
assurance that agent released from any possible accident during the 
demilitarization will be totally contained. 

(7) All aspects of the operation to be justifiable from a personnel 
safety, security and community safeguard standpoint, with sufficient 
hard data to be incontrovertible in the event the procedures, facilities 
and concepts of operation are challenged in an objective evaluation 

of the program. 

Demilitarization plans were prepared for all BW stockpiles of 
antipersonnel and anticrop agents at four locations: Pine Bluff Arsenal, 
AR, (antipersonnel materiel); and Rocky fountain A~senal, CO, 
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Beale Air Force Base, CA, and Ft. Detrick, MD (anticrop materiel). 
Test quantities of BW agents and nunitions were also destroyed at 
Ft. Detrick and at Dugway Proving Ground according to procedures 
approved oy the Army Materiel Command. Enough material was retained 
to support approved defensive R&D .programs . 

The four major demilitarization plans were evaluated first by an 
Ad Hoc Committee of Army experts including representatives of the 
Armed Services Explosives Safety Board and the Air Force Armament 
Laboratory. The plans and accompanying environmental impact statements 
(EIS) were reviewed by officials of the US Department of Health, Education 
and Welfare, US Department of Interior, US Department of Agriculture, 
Environmental Protection Agency and appropriate state and local 
officials. The EIS were filed with the President's Council on Environ- 
mental Quality 

Demilitarization of Ant ipersonnel Materiel. Between 10 May 1971 
and 1 May 1972, the stockpile of antipersonnel BW agents and munitions 
was destroyed at the Directorate of Biological Operations (DBO) 
located at Pine Bluff Arsenal. 

'I 

The disposal operation was preceded by a complete, replicated 
inventory and a series cf special experimental and engineering studies 
necessary to establish or verify plant procedures. A separate veri- 
fication office was established to provide overall accountability 
of each item or material as it proceeded through the destruction process.! 
Independent observers were appointed from HEW and USDA to follow the 
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entire program to advise on matters relating to their areas of responsi- 
bility. Th« Center for Disease Control (CDC) was employed to independently 
test all samples submitted (of destroyed agent material residues from DBO) 
to certify as to the non-pathogenicity of these samples. Extensive press 
coverage was provided through a constant series of briefings, news releases, 
closed crlcult TV, and tours of non- contaminated areas throughout the 
operation. Detailed SOPs were prepared and approved by the Army Ad Hoc 
Committee; and prior to starting any operation, all personnel were thoroughly 
trained in the job to be done. 

Demilitarization operations began on 10 May 1971. The procedures used 
for destruction varies with the item. Munitions containing either botulinum 
toxin or shellfish poison were smelted in a deactivation furnace at 2000°F . 
Agent materials such as dry Bacillus anthracis spores were removed from 
munitions, mixed with 2 percent caustic solution and heated for three hours 
at 280°F. The components of these munitions were also smelted at 2000°F. 
Larger munitions, were emptied and their agent fill were slurried in caustic 
solution and sterilized at 280°F for three hours. Bulk agents were handled 
in a similar manner. 

Residues from the agent destruction operations were neutralized, 
innoculated with a non-pathogenic culture derived from soil, river water, 
and sewage and allowed to biodegrade to reduce BOD. After biodegradation , 
the solutions were sterilized again at 280°F for three hours, verified 
sterile by independent observers, pasteurized at 210 to 250°F and 
discharged to a package sewage unit for a second biodegradation. 
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Discharge from this unit wc~ collected in an evaporation bed for drying.^M 
and eventual disking into the soil. 

Cans, containers, munition components and packaging were destroyed' <4| 
by various mean? Including cutting ar I -rushing, incineration and a 
smelting at 2000°F. All metallic residues were collected, accounted 1 
for, verified free of agent after sterilization and placed in a sanitary 
land fill at Pine Bluff Arsenal. Unused hardware, munitions, component***! 
and packaging materials were destroyed and disposed of by the same 
procedures. 

Following the complete disposal and certification of the BW stock- ' 
pile, all facilities in the biological complex were thoroughly cleaned 
and decontaminated using procedures, controls and certification necessary 
to provide incontrovertible data that non-immunized personnel could 
utilize any and all parts of the complex for any purpose. All agent 
contaminated areas were washed; equipment and apparatus were disassembled; 
ductwork and piping galleries were opened and the entire area was subjected 
to gaseous formaldehyde for 16 hours. Process systems throughout the 
plant and laboratory areas were sterilized by steam at 250°F for three 
hours. Biological test tabs of heat resistant spores, distributed 
throughout the system prior to the start of decontamination, were 
examined afterwards for viable spores as a positive check on the 
completeness of .decontamination. * 

On 1 May 1972, the DBO facility was turned over to the Food and 
Drug Administration, Department of Health, Education and Welfare as 
the National Center for Toxicological Research. All biological material 
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had been completely destroyed *»d tU production facilities decon- 
taminated without a single bioiug.ca: agent infection expo.ure of the 
staff at a total coat of $10,830,600. 

^militarization of Ant i-Crop Materiel. At the tlat of the 
President's ban on BW, two anticrop biological agents existed in the 
stockpile: urediospores of agent TX, the casual agent of wheat 
stem rust, and spores of agent LX, the causal agent of rice blast. 
The TX stockpile was stored at Beale Air Force Base, and at Rocky 
Mountain Arsenal. LX was stored only at Ft. Detrick. The planning, 
approval and execution of the disposal operations for all three sites 
as well as the processes employed were practically identical. 

Beale Air Force Base Operations. Destruction of TX at Beale 
Air Force Base, California, was planned and accomplished by the Special 
Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick 
personnel. Project planning, operational procedures and review by the 
Ad Hoc Committee and the staffing and approval of the final plan and EI 
were comparable to those involved in the Pine Bluff Arsenal demilitari- 
zation program. 

Disposal operations at BAFB required modification of an existing 
building on land leased by the Army to ensure total containment of tht 
agent during operations. Process equipment was designed, installed 

and thoroughly tested. 
________ ____________ 

■ 
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Preceding the operation was *r extensive series of laboratory and 
engineering studies to verify teenniqurs Lor destroying the agent and 
decontaminating the facility. As in the case with Pine Bluff Arsenal 
operation, a control and verification system was developed to record the 
entire operation including movement of material, laboratory assays and 
disposal operations to assure credibility of the program. Independent 
observers, with free access to all disposal activities and records at 
BAFB were appointed from the US Department of Agriculture and the State 
of California. 

The demilitarization operation was a six step process: 

(1) Verification of the viability of the TX stock by incubation 
of random samples to determine percent germination. 

(2) Inactivation of the material by exposure to carboxide gas (10Z 
ethylene oxide - 90Z C0 2 > once a day for five successive days. 

(3) Certification of inactivation to the minimum level of 99.964% by 
incubating random samples. 

(A) Incineration of the inactivated spores in a 4 stage hearth 
incinerator at 1600° - 2000°F followed by fumigation of the residual ash 
with paraformaldehyde. 

(5) Verification of destruction by microscopic examination of the" 
ash for the presence of spores and by chemical analysis. 

(6) Disposal of the ash in an approved area by disking into the. soil 
to a depth of six inches and planting the area with a cover crop or 
millet. 
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Policing the TX disposal operation, all »l trash, air 

filters, empty oru«* and ash residue „ere decontaminated by fumigation 
with paraformaldehyde. Effectiveness of facility decontamination wa, 
verified with BG strip indicators. The land and buildings were 
returned to the Air Force. Some equipment items were disposed of by 
C he BAFB Property Officer and non-reuseable materials were placed in a 
BAFB sanitary landfill. Remaining equipment, trash and empty drums 
were shipped to Rocky Mountain Arsenal for disposal. 

The de*il operation at BAFB was completed on 10 Ma-ch 1972 at a 

cost of $498,153. 

Mountain Arsenal Ope^atiotK. Rocky Mountain Arsenal was 
nearly identical to the BAFB demilitarization project. The RMA Special 
Projects Division, aided by Ft. Detrick personnel, was responsible for 
planning and conducting the operation. Detailed plans and procedures 
were reviewed by the Army Ad Hoc Committee, and the final plan and EIS 
were staffed through the same Federal agencies and the State of Colorado. 
Preliminary technical studies used to support BAFB operations also 
supported the RMA project. Safety and security precautions, independent 
observation from the Department of Agriculture and State of Colorado, 
and verification procedures were essentially identical to the BAFB 
project. 

The RMA demilitarization facility was housed in an existing two 
story brick and tile building modified to provide total containment of 
TX spores. The RMA' TX stock was about 25 times the size of the BAFB .roc. 
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therefore the process equipment was larger although practically 
Identical in design, and the operation was longer and more costly. £ 
The demilitarization process was idencical at that used at BAFB. ,4 

TX demilitarization at RMA began on 2 August 1971 with an assay f^H 
of agent viability. Operations vere suspended shortly thereafter rM 
for equipment and building alterations. Operations were resumed on t^M 
18 January 1972 and disking of residual ash into the soil at RMA was 
completed on 11 January 1973. The facility and equipment were decon- 
taminated and certified by 4 November 1972. Equipment was turned over 
to the RMA property officer or discarded. Drums, filters and trash 
were incinerated at 1000°F then buried in an RMA landfill. The total 
TX disposal operation at RMA was completed by 15 February 1973 at a 
total cost of $2.41 million. 

Ft. Detrlck Operations. Planning, approval and execution of the 
LX demilitarization project at Ft. Detrick was accomplished similarly to* \ 
the TX operation under the direction of the Ft. Detrick staff. Detailed 
plans, based on approved SOPs, were prepared and reviewed by the Army 
Ad Hoc Committee. The final plan and the EIS were reviewed by Federal, 
Stmt* and local officials as in previous cases. Independent obser- 
vation and certification of the operation was provided by US Department 
of Agriculture and State of Maryland officials. 
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The derail] tarizel ion wa«* accoi.rM rhe.£ in exiting total containment 
facilities at Ft. Detrick, sn the operation enj^v^d the exceptional 
effluent treatment measures and safety and security controls employed 
for BW- agent research and development. Incineration equipment was 
procured and installed and some modifications of the building were required 
to provide personnel change facilities. 

The LX demilitarization prograir was based on extensive laboratory 
and pilot testing and engineering analysis to establish design and 
operating parameters, to verify analysis and control p-ocedures, and 
to check plant decontamination and agent containment methods. Prior 
to initiating demilitarization operations, the LX stock was carefully 
recorded and analyzed as in the other BW demilitarization operations. 

The destruction operation was a six-step process similar to the TX 
demilitarization: 

(1) LX lots were sampled and assayed to establish viability. 

(2) Containers of LX spores were inactivated with carboxide gas 
(10Z) ethylene oxide and 9CZ carbon chloride) in a pressurized gas 
chamber at 18 psig for twenty hours followed by a second exposure 
for 24 hours. Initial attempts to deactivate with a single 20 hour 
treatment did not produce the desired destruction level of 99.9432 

at the 99.5% confidence level. In fact, four lots required additional 
treatment for as long as 71 hours. 

(3) Inactivation was certified by sampling and assay to measure the 
residual viability. 
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(4; Inactive spores w*;re incinerated In a Jual chamber, g*s 
fired furnace operating at 1200-1500°r\ 

(5) The resulting ash was crushed, sampled and analyzed microscopically 
and chemically to verify the absence of spores. 

(6) Certified ash was then disced into the soil at an approved 
disposal sice at Fort Derrick and the area was seeded with a cover crop 
of orchard grass. 

The residual storage drums were incinerated in the furnace for 
10 minutes, removed and sterilized at 250°F for 2 hours, crushed and 
buried in an approved landfill. All • combustible material was inciner- 
ated at 1000°F. The biological safety cabinets were chemically decon- 
taminated and the entire building was decontaminated with paraformal- 
dehyde and certified using biological test strips. The building was 
vacated on 31 March 1973. 

The total LX stock was destroyed between 17 January and 18 May 1972 
at a cost of $990,000. Ash disposal was completed on 16 March 1973 
signifying the end of the program. 
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Mr. Miller. Dr. Augerson will now present a short statement con- 
cerning use of humans in testing. 
Senator Kennedy. General Augerson. 

General Augerson. I am Assistant Surgeon General for Research 
and Development. I replaced General Dirks who testified before you 
in late 1975. We welcome the opportunity to assist your subcommittee. 

My prepared remarks address two principal areas of interest. 

First, I would like to summarize the efforts made since the hearing 
in the fall of 1975, to guarantee the protection of human research sub- 
jects within the Army, and to improve the process by which these 
guarantees are assured. 

Second, I want to review briefly human experimentation in the bio- 
logical warfare program since World War II. 

The Army wholeheartedly supports the aims and emerging conclu- 
sions of the National Commission for the Protection of Human Sub- 
jects in Biomedical and Behavioral Research. 

Senator Kennedy. You will support the expansion of the jurisdic- 
tion to include 

General Augerson. DOD. 

Senator Kennedy [continuing]. The witness nodded his head af- 
firmatively, let the record show. 

Mr. Miller. We may have to answer on the basis that we individ- 
ually and personally support it. The position of the Defense Depart- 
ment has not yet been finalized. 

[The biographical sketch of General Augerson follows :] 
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BIOGRAPHICAL SKETCH OF WITNESS : William Sinclair Augerson was 
born in 1927 in Denton, Texas. Education at Bowdoin College 
was interrupted by sea duty service in the Navy 1945 and 1946. 1 
He graduated cum laude in 1949. Subsequently he attended Cornell 
University from which he received an M.D. degree in 1955. He ,<j 
held ,a. commission as Second Lieutenant Signal Corps, USAR, from 
19SI to 1955. 

He entered the Army Medical Corps in 1955 and has served in a 
variety of hospital, research and field medical assignments ♦ 
since that time. Field assignments have included 4th Infantry 
Division, 101st Airborne Division, 82d Airborne Division, and 
Araerical Division, Vietnam where he was Division Surgeon and 
23rd Medical Battalion Commander. Research assignments have 
included: Aeromedical Laboratory, Wright Patterson Air Force ^ 
Base; Space Task Group, National Aeronautics and Space Admini- .9 
stration (Project Mercury) ; Walter Reed Army Institute of 
Research; and the Office of the Director Defense Research and t 
Engineering. He has been Assistant Surgeon General for Research I 
and Development and Commander of the US Army Medical Research and 
Development Command since August 1976. Hospital assignments have 
included Brooke General Hospital, US Army Hospital, Ft. Wolters,'* 
Walter Reed General Hospital, and 2nd General Hospital, Germany 
where he was Chief of Professional Services and Commander. .Jjl 

He is a diplomate of the American Board of Internal Medicine, 
is a senior flight surgeon and has served as an experimental 
subject. His awards and decorations include the Silver Star, 
Legion of Merit and a citation from the American Medical 
Association for his work in space medicine. 
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Senator Kennedy. Your statement will be included in the record 
as though read. 

( ieneral Augerson. We have observed and sometimes participated 
in their deliberations and have established working communication 
with the Commission's supporting stall". providing thein with docu- 
ments relating to human use regulation in the Army, and responding 
specifically to their inquiry. We have read their thoughtful reports 
with interest, especially the one concerning prisoners. 

Concern for the welfare of human subjects of research as a moral 
requisite remains today what it was in the early part of the 19th 
century when William Beaumont studied Alexis St. Martin, the 
French Canadian scout with a gastric fistula resulting from a wound, 
or Walter Keed and the Yellow Fever Commission by their study of 
experimentally induced human infection discovered and elaborataed 
upon the cause of Yellow Fever. 

Beaumont arranged for lifetime care and pension of his subject 
through direct appeal to the Army Surgeon General. Keed anguished 
< \< r his subjects for the entire 6-year span that the human experi- 
ments were done. You might be interested in what he wrote in 1902 
concerning the problems during which critical experiments were be- 
ing conducted in Havana. I quote: 

Of course, it will be thoroughly appreciated that in experimentation on human 
beings, aside from- the grave sense of responsibility, at times well-nigh insup- 
portable, which the conscientious observer must always feel, even with the full 
consent of the subjects to be experimented upon, there must be added another 
factor, viz., the difficulty of finding willing and suitable nonimmune individuals 
for experimentation just at the proper and urgent moment. 

A high degree of concern governed procedures for recruiting and 
obtaining informed participation of volunteers; there were no pre- 
scribed requirements for independent verification of process in order 
to assure respect for human rights, because physicians in quest of new 
knowledge to cure disease were overwhelmingly credible as patient 
advocates. But this inherent credibility was cfralt a significant blow 
by the activities leading to the Nuremberg trials. 

As new issues developed, there has been specific codification of 
procedures, and with the passage of time, an elaborate system of regu- 
lations, directives, review processes and approval chains evolved to 
regulate the use of human volunteers in research. 

Generally, the Department of Defense has, but on its own initiative, 
devised specific regulations which followed emerging guidelines for 
policy, and used existing mechanisms to enforce its regulations. 

There has been a very great effort in the past year to assure protec- 
tion of human subjects in Army research. This effort has had the 
vigorous attention of the Secretary of the Army and the Chief of 
Staff. 

Some of the changes made since the fall of 1975 are: 
(a) The Secretary of the Army revoked all existing protocols for 
human subjects in chemical and antidote research. Tie required review, 
compliance with appropriate memoranda, regulations and the Food 
and Drug Administration memorandum of understanding. He further 
required notification in writing before any human research was 
resumed. 
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(b) The Chief of Staff established an Army volunteer program 
study group (AVPSG) to study the problem of volunteers and 
develop a plan to insure the rights of volunteers. The Surgeon Gen- 
eral was given supervisory responsibility of the group. 

Five Army regulations, circulars, pamphlets pertaining to this sub- 
ject have been revised and published, three more are in press, four 
more have completed staffing; and a few others are under revision. 
There has been command emphasis within the Army on seeing that 
commanders attend personally to matters of human subjects. There 
have been a number of searching internal reviews. 

(c) In the Army Medical Research and Development Command, all 
prisoner volunteer research was terminated by my predecessor. My 
command published a detailed regulation in September 1976 on human 
subjects. One human subjects research review board, which reviews 
all human research protocols for the Army, has been busy processing 
some 200 submissions in 1976 and rejecting 30— about 15 percent— 
which indicates it exerts specific control. This past year we have not 
approved any testing with simulants. 

In fact, we disapproved a chemical simulant test because of inade- 
quate pharmacological data. 

The involvement of the Food and Drug Administration in drug 
development — subsequent quality assurance of the procured material 
—is thorough and extensive. The Army has some 40 active "new drug 
exemptions" for investigational new drugs, IND's, including one for 
a nerve agent antidote described in earlier testimony. 

We have been active and seen that the Food and Drug Adminis- 
tration was fully informed. They have been vigorous, questioning and 
helpful. I have met personally with them twice this year. 

The LSD followup study lias moved slower than we wished, due to 
the problems of organizing a control group, as well as the persistant 
problem of constrained clinical resources. We will complete the 
matched study of 50 controls. 50 LSD subjects in midsummer. When 
that study is complete, we should be able to move faster on the remain- 
ing subjects. 

(d) We are currently operating under a April 23, 1076 memoran- 
dum of understanding between the U.S. Army Material Development 
and Readiness Command and the Army Surgeon General. Ihis 
memorandum is more explicit on human volunteers than earlier 
versions. A 

The Human Use Committee at Edgewood Arsenal wa* reconstituted 
to include civilian and other nonlaboratory personnel. The committee, 
by its questions, has made useful improvements in the safety pro- 
< edu res for the test of a new demilitarization suit. 

My :~taff and I have been significantly more involved in technical 
review, communication, decisionmaking in the biomedical Laboratory 
at Kdgewood Arsenal. This communication has been assisted bv the 
new medical director and new senior medical staff at the laboratory. 
This further diminishes the possibility of the use of subjects in an 
unauthorized manner. 

I hope that this resume gives the clear picture of changes the Army 
has made since 1075 and shows the Army acted to improve the protec^ 
tion of human subjects. 
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Since chemical research was reviewed last year, it seems appropri- 
ate to d stuss the role of human subjects in the biological warfare pro- 
gram. You have available a history of the program as we in the Army 
were able to reconstruct it. 

The national BW program began over one-third of a century ago, 
the simulant test which was re-reported this winter, was a quarter of 
a century ago. 

The Korean war brought about an expanded program which 
eventually raised questions requiring human tests. 

As noted in the history, the Army Chemical Corps was assigned the 
i esponsibiLty for the entire national program during this period, in- 
cluding defensive aspects, maintaining liaison with the Army Surgeon 
General. 

Progress in Chemical Corps research and development from 1946-52 
and repeated reviews at high governmental levels led to definition of 
two basic questions: 

(a) Are troops in the field vulnerable to HW weapons systems ? 

(b) Are defensive measures effective? 

The Armed Forces Medical Policy Council in 1952 noted that: 

(a) Simulant tests had shown the vulnerability of our territory to 
hi logical attack. 

(b) There was a lack of scientific data to assess human vulnerability 
to biological agents. 

(c) Answers could be obtained only by tests in human subjects. 
Extensive consultation on the need for human experimentation 

ensued between the Chief Chemical Officer, the Army Surgeon Gen- 
eral, and other reviews by the Secretary of Defense, Secretary of the 
Army, and the Army Chief of Staff. 

The first policy guide was a Chemical Corps Directive CMLREBZ 
.729.B, "Use of Human Subjects in Hazardous Tests," dated July 31, 
1952, a document which I have not seen. This was superseded by a 
Secretary of Defense policy statement of February 26, 1953. This now 
declassified top secret document, subiect: "Use of Human Volunteers 
in Experimental Research," is on pages 196-198 of your report of 
hearings on biomedical research in 1975. 

The familiar requirements ior rree informed consent, compelling 
need for the experiment, reasonable scientific indication of a useful 
result, no deliberate incurring of death or disabling injury, minimal 
numbers of subjects, proper preparation for care, responsible capable 
investigation, free withdrawal and prohibition of use of POW's were 
clearly established. 

On June 30, 1953, an Army Chief of Staff Memorandum (CS:385) 
to the Chief Chemical Officer and the Army Surgeon General ad- 
dressed policies and procedures for chemical, biological, and radio- 
logical (CBR) experiments involving human volunteers. This 
document approved by then Secretary of the Army Stevens reiterated 
Secretary of Defense policy and stated that all such proposals re- 
quired review and comment by the Army Surgeon General and final 
approval by the Secretary of the Army. 

I will outline the human programs, including some involving 
prisoners. Extending throughout the program, however, there was use 
of other volunteer subjects, often investigators and members of the 
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scientific staff and medical soldiers, a tradition which noes Hack at 
least as far as the Armv Yellow Fever Commission. 

Planning for the exposure of volunteers to micro-organism 
in the summer of 1953 by medical officers from another scrviee-lM 
Air Force-assi-ned to the Medical Investitive Hivj^n. MjJ 
I)ivi<ion of the Chemical Corps Biological Laboratory at I<ort I )e net 
Bv October 1953, it had been determined that challenge resrnratory) 
of man with tularemia (Pasturolla tularensis) was nee. led 1 l;e Sec* 
retarv of the Armv approved the research plan in late March D;>4 

Attempts to secure a contractor were protracted, and involved eight 
universities and the Navy Bureau of Medicine ami Surgery. As far 
as the record indicates, only one organization refused to expose in- 
dividuals, resource constraints eliminated others. 

Obtaimtlg enough volunteers was an obstacle for most. 1 he initial 
plan envisioned use of university students. 

1 | C on1 ract was signed with Ohio State 1 niversitT Research Founda- 
tion in January 1955, and provided for the use ot civil prison vohin- 
teers as subjects. We have not been able to obtain a copy ol i tie contract 
or onsent forms. The research was reported m the medical literature 
and the use of prison volunteers described. 

Exposure of subjects began in March 19.>6 and ended m i- ht \M 

In 1954, the Chief Chemical Officer requested the assistance of the 
Armv Surgeon General to develop a study of "The \ ulnerability of 
Militarv Personnel to BW Attack." The assistance of the Armed 
Forces Epidemiological Board (AFEB) in developing and reviewing 
this project designated CD-22 was sought and a special ( ommissioa 
on Epidemiology' Survey (CES) formed for this purpose m 19.4. ■ 

The Secretary of the Army approved the research plan in January 
1955 Human studies were carried out during 1955 and 19;><>\ m •hiding 
open-air testing at Dugway. Volunteers were recruited with assistance 
of the Seventh Dav Adventist Church from conscientious objector 
militarv personnel— the beginning of the "Whitecoat ' program. Ihe 
agent involved in these tests was the Q fever organism. J| 

On February 21, 1956, a joint Army Chemical Corps-Army Medical 
Service agreement delineated specific responsibilities for the conduct 
of research and development on certain defensive aspects of biological 
warfare. The Armv Surgeon General accepted responsibility to con- 
duct a defensive research program— both ln-house and by contract 

^afD^evelopment and assessment of appropriate therapeutic and 
prophvlactic measures. . . - A 

(b) Development and application of rapid epidemiological, clinical 
and laboratory identification techniques. ' 

(c) Conduct of appropriate studies in experimental animals. ■ 

(d) Exposure of volunteers to potential biological warfare jfflgj 
in accordance with Chief of Staff of the Army Memorandum C S:.W>. 

(e) Collection, collation and dissemination ot appropriate meciiM 
information from the program. J 

The agreement further stated that the Army Surgeon dcneral woiW 
accomplish the above through a specific medical unit. I >n> ledj W 
the establishment of a medical department activity at l<ort Detncn 



241 



separate from the Chemical Corps, which has evolved to become the 
U.S. Army Medical Research Institute of Infectious Diseases. 

The human program was monitored by the Commission of Epi- 
demiological Survey of the Armed Forces Epidemiology Board — a 
distinguished civilian advisory group, who provided technical con- 
sultation, review protocols and attended some tests. 

Additional requirements developed which resulted in the establish 
meat of contracts with the University of Maryland, Chiefly, but not 
solely, using prison volunteers — Mai viand House of Corrections, 
Jessup — in investigations on tularemia, ( v ) fever. Hi ft Valley Fever, 
and certain intestinal disease producing agents. The work began in 
July 1956 and ended in 1975. 

With the formation of the medical unit at Fort Detrick in 1956, the 
soldier volunteer program was transferred from Walter Reed as a 
field activity. As mentioned earlier, conscientious objectors, whose 
objections were to the bearing of arms, wen* offered an opportunity 
for a proglUtn where they received enlisted medical tr lining and were 
subsequently assigned to the medical unit at Detrick for medical duties 
and service as volunteer subjects. More generally known as the u White- 
coat" program, this activity has been frequently reviewed and reported 
on in the press. 

With the termination of the draft in 1 ( .>7H. "Whitceoat" recruiting 
terminated. In 1975, under the provisions of AR 601-210, the recruit- 
iiiir of medical research volunteer subjects began. Not restricted to 
conscientious objectors in 1976, 76 enlisted medical personnel elected 
to enter this program. 

These volunteer- do not sign up for "everything" in advance. They 
volunteer — or decline to volunteer — on an individual narrow protocol 
by protocol basis. The studies in which they participate are directed 
toward infectious disease research to meet Army requirements, includ- 
ing diseases not of BW concern such as malaria. 

In summary, the use of human volunteers in the biological welfare 
program of the Tinted States, conducted by the Army was guided by 
policies designed to protect the rights of volunteers which equaled or 
exceeded those in the civilian community at the time. 

The requirements arose from valid national needs, were approved 
by responsible officials, and conducted by competent scientists with 
cautions concern for the well-being of the subjects. We know of no 
death or permanent injury in any volunteer in this program. 

Despite the concerns for security, civil scient ists were in a position 
to observe and guide the work. The majority of the research has been 
published in scientific journals — with peer review editorial policies — 
tod lias made a useful contribution to the understanding prevention 
and treatment of infectious disease. 

1 f desired, copies of documents referred to will be provided to the 
subcommittee staif. 

Senator Kennedy. I want to ask you a question concerning the lx>t- 
tom of page 8 of your statement. 

What wo are really interested in now is compliance by DOD. We 
have had a record in the past where they have had agreements and 
niernoranda, rules and regulations, and little compliance. 



I think it would be interesting if you could tell us about what you 
have been doing in the area of compliance. 
Would you just elaborate on this? 
I think this is at the heart of the issue. 

Mr. Mtller. I think one point I will make while General Augerson 
is thinking al>out this is that we have established a new procedure. 

This is having to do with the agents themselves as opposed to the 
test subjects in which we have a positive verification, first of all the 
materials are needed for research, and that what we store are minimal 
and verified by the Surgeon General himself as to the necessity, and 
then this is further confirmed by the Inspector General of the Army. 

Maybe General Augerson would like to answer the part having to 
do with test subjects. 

General Augerson. In compliance, one of the important things in 
any military system is, of course, the emphasis that the command 
structure gives. 

The Secretary of Army and the Chief of Staff in the last year and 
a half have made this clear, have made it clear to everyone, in my 
opinion, that this is an important area, protection of human subjects, 
and they expect scrupulous adherence to the rules. 

It has been brought to the attention of the Army through the com- 
mand channel. The Secretary of the Army brought, in the fall of 1975, 
a great deal of existing work using human subjects to a halt, until it 
was reviewed to be sure it did indeed comply with appropriate, 
regulations, memoranda, and Food and Drug Administration 
understandings. 

I believe your committee is aware of some of the procedural steps 
in the way of changed regulations and review groups. 

We have made a distinct point on my part and tho>e about me 
working closely with the Food and Drug Administration. 

Their efforts have been quite helpful. I have met with them per- 
sonally several times myself. 

Senator Kennedy. Are you in charge of all the enforcement of all 
regulations 

General Augerson. No; enforcement mechanism in the Army other 
than the enforcement of commanders, is formally the Inspector Gen- 
eral system. There have been a number of reviews l>y the Inspector 
General. 

Senator Kennedy. What can you tell us about those I 
General Augerson. One pertaining to the review of the u c e of hu- 
man subjects, in that particular review the Inspector General found 
some lapses in compliance with the details of the regulations that were 
supposed to apply. 

Senator Kennedy. In the areas of internal reviews which the In- 
spector General is charged with enforcing, have you personally ex- 
amined these internal reviews? 

General Augerson. Yes, sir; and the one I referred to particularly* 
Senator Kennedy. Have you spot-checked or do you ju-t review 
them yourself, read them ? Do you have the resources to doublecheck 
these? 

General Augerson. No, I do not doublecheck on the Inspector 

General. 

Senator Kennedy. He is supposed to doublecheck on you ? 
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General Augerson. That is right. We provide him some technical 
assistance when he puts teams out that are working in a technical 
area. 

Senator Kennedy. Would it be useful for us to have an opportunity 
to examine those from the Inspector General, those reviews? I would 
think it would be. 

Mr. Miller. We can provide those, Senator Kennedy. 

Senator Kennedy. Fine. 

[The information referred to may be found in the files of the sub- 
committee.] 

Senator Kennedy. The point I am getting at is that we have seen 
no rules, we have seen statements and comments in the past The real 
question is the enforcement of it. I think we are very impressed with 
you personally and your interest and obvious awareness on this issue, 
and we are very much interested that this gets all the way down to the 
programs. We want to continue our interest and oversight in that area. 

\\c have been after the Central Intelligence Agency to provide in- 
formation to us on what was being done in the biological warfare 
materials. This material is declassified, and just arrived a few minutes 
ago. I here are a few instances where they have indicated that biologi- 
cal warfare materials were used against enemy leaders. In this case 
they mentioned an instance involving a Xazi leader during a period 
of the war to prevent his appearance at a major economic conference 
during the war. They used food poisoning, which was rather 
successful. 

We have not had an opportunity to examine this material, which 
nas just arrived here, and I do not know whether any of you are 
prepared to make any comments on it. 

Mr. Miller. We are not familiar with that. 

Senator Kennedy. We will get a chance to examine it in detail. We 
will make it a part of the record. It does appear that there have been 
some instances, with just a preliminary examination, that we have or 
at least the Central Intelligence Agency has used biological warfare 
in times of conflict in the past. The instances I mentioned here. 

[The information referred to follows:] 
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S UMMARY REPORT O.'i CIA IWESTIGATIO?! OF IM1AOMI 



Project Pi scov ery . 

The initial identification of the relationship between the CIA and the 
Army Biological Laboratory at J-ort Detrick as a possible questionable '^H 
activity requiring further investigation occurred in late April of this j^^B 
It resulted from information provided by a CIA officer not directly * 
associated with the project in response to the repetitive appeal' of the DCI 
that all past activities which night now be considered questionable be brought 
to the attention of Agency nt. As a resul't of the information pro- 

vided by him and by two other officers aware of the project, it became cljjV 
that further investigation of the natter was in order. The three identvf^^p 
the project at Fort Detrick as having involved the development of BW an 
possibly C 1 / agents and associated dissemination systems that were sutfi 
for clandestine use against human targets. They moreover Identified letbiS 
agents as among those involved in the project. 
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Concern about these assertions was heightened because the ^DDSAT 
noted in a recent review of the 1963 IG Survey of the Technical Serviced 
Division (TSD) that approximately $90,000 in that current fiscal year was*, 
spent at Fort Dei-iicr: "for the ma i ncenance of a biological warfare capaj^^^H 
This statement appeared so. important that a quick check was made to det^^^f 
its significance. In response to questions about the activity, the cognu|H 
officer in TSD now the Office of Technical Service (0TS) — reported that 
a small effort had been carried on at Fort Detrick, but that, it related tdB 
the development of incapaci tants and RW/CW detection and did not carry tftjj 
serious implications of the lG's report. It had in any event been t c. i nated 
some years ago. The ADDS3T was satisfied with this response. V.'hen r.fi^p " 
more disturbing information about the nature of the Fort Detrick acti\ 
emerged, however, the words of the IG Survey tended to give 1t credibil 1 !^^ 
Thus, late in April 1975 a search was begun for any records or other inf crea- 
tion available on the project. Difficulties were in. mediately eneounterecM 
because the project cryptonym could rot be identified. The search for records 
of fund transfers to Fort Detrick did ultimately produce information in. 
regard, however, and checks by the Office of Security on one of the 
identified as having been involved in Fort Detrick activities did proyidaj 
information on the basic agreement between the Army and the CI/ relatin^^H 
the project. The project cryptonym was then r fficer 
responsible for the activity in its later phases. This enabled 0:S to recall 
the proper files from Records Center; two KKs'AOMI files were retrieved. '^^H 
additional information was also produced from the Off ice^ of Logistics filial 
This collection of material largely confirmed the nature' of the project. I^M 
reported by the informants and identified a number of people involved in the 
activity. Additional caj^e for concern resulted from the association o^j 
several of these people with specific assassination plans as revealed in 
IG's report on that activity. 

Declassified by 0'5o"D4 7 n . , 
15 Sept 1975 V U <L U I 
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A major concern after the discovery of TV:? rr ::•-;:> ir,vcl/ed U;e dispositic 
of a stockpile of ft aye;its and tftttfos mainta ined :;/ Fcrt Detrick for possible 
Afj-Vcy use. It was r.ct ItnftVtt whether or not tfceaa retrials IsgJ Now destroyed 
rl'onq "with '.he Army's Fjv.' stockpiles f.i response to Presidrrti t : 1 Directives of 
ItoYa&sY l r .39 and ?ohrv,i\ry 1970. An unsigned ire' O reilir.g l-.i- cttttStfOfl of the b 
disposition of Agency rvterir.ls r-:ir.tainod by Fort Dc-:rick po*»d tie o;ition of a 
having it stored iii a co: mrrcial latorjcory. It K33 the impression of those \ 
in 07S who were fariliar with the project that thevaterul had in fac t been _ 
destroyed but no records confirming it could be fo-r.d. In an attempt to find 
such confirmation* laboratory Storage facilities in OTS were searched and in 
tl course of that search stout 11 of shellfish toxin ar.d £ mg of cobra 

venoci — but none of the other materials — were discovered. 

Subsequent to the decision in late April that a full investigation of the - 
Fort Detrick project was needed, all information uncovered was passed to the 
DCI, to staff numbers of the Rockefeller Commission and to the '.'hi to House 
staff han-'ling intelligence co.vmunity investigation matters. In June, 
Senator Church was inforned by Rod Hills of the V.'hite House that a sensitive 
activity ws under Investigation. 

Sources of Information . * 

This summary report on the activity is baled upon an investigation 
Utilitiik: (1) the files and documents uncovered as a result of the n.-tial 
search which are limited and contain only a small number of Agcncy-oriyi na.lvd 
documents; (2) the material. found in OTS Storage which includes the shellfish 
toxin and several pieces of delivery hardware; (3) interviews voluntarily 
given by current Agency employees who had some knowledge of the pro., an J 
by a number of retired er.nloyees indicated by the records as having been r - 
deeply involved at stages of particular interest; (4) Information coj.'uir.ed 
in the IC's Report on assassination planning and (5) information developed by , 
a DoD investigation Initiated as a result of conversations with the White 
Hcjse about the matter; this inferration has been fncorperated in th.s report a 
only where it illuminates specific aspects of the stcry uncover ad ftftea Agency 
sources, however. 

Special Operations Division of Fort Pa trick;. 

The Agency association with For.t Detrick involved the Special Operations 
Division (SOD) of that facility. This Division was apparently responsible 
for developing special applications for BB agents an-J toxins. Its princijnl 

oer ippeatS to have be^n the US Army Special Forces. Its concern was 
I the c''-velo?7ent of both suitable agents and delivery mechanisms for 
special use in paramilitary situations. These applications clearly include 
or,e-on-one situations in which cU-s'ostine delivery was an objective. l!oth 

,( 2 Declassified by 056047 

/ • ( \ 15 Sept 1975 
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standard BVi agents and biologically derived toxins were investigated by the 
Division. Discussions with fcrner Fort Detrick employees indicate that S00 
was first established as a distinct, highly secure activity within Fort 
Detrick in about 1948, though no records going back that far have been found? 
The Division v/as abolished in 1970 or 1971 as the Fort Detrick operation was 
terminated. 



CIA Relationships with SOD. 

The CIA relationship with SOD was formally established in May 1952 througt 
a memorandum of agreement with the Army Chief Chemical Officer for the 
performance of certain research and development in the laboratory facilities 
of the Special Operations Division of the Army Biological Laboratory at Fort 
Detrick. The animus for establishing this relationship seems to have been a 
belief in OTS that the special capabilities of the Fort Detrick group and its 
access to biological materials of all sorts provided the Agency with expertise 
and capabilities which were appropriate to its function and not otherwise 
available. Discussions indicate tr.at the perception of the requirement for 
such capabilities was tied to earlier OSS experience. This experience included 
the development of two different types of agent suicide pills to be used in 
extremis and a suc cessful operation using BW materials against a Nazi leader. 
In the latter case, StapTT T ehterotoxin (footf poisoning) was administered to 
Hjilmar Schacht so as to prevent his appearance at a major economic conference 
*UJ r l02 J^.he war^ This agest was included in the materials maintained for the 
Agency by SOD. Initial, funding was at the $200, COO a year level which grew to 
a high point inFY 1953 of ,$390,000 arj then dwindled to $75,000 a year in the 
late 1950's. Though there appear to be some gaps in available funding records, 
total Agency funding in the period frcm FY 1953 through FY 1970 is estimated to 
have been somewhat more than $3 million. These fur.ds were apparently used to 
generally augment the level of effort undertaken by SOD. Agency requirements 
for specific R&D were not levied in any programmatic v/ay, but rather the Agency 
identified particular work being dene by SOD as part of its program supporting 
the Army Special Forces as being of interest and then levied requirements for 
the customizing of such developments for Agency use. Through the course of j 
years, Agency objectives in the project became better defined. Thus a project 
approval memo of 1967 identifies the four functional categories of project 
activity: 

a. Maintenance of a stockpile of incapacitating and 
lethal agents in readiness for operational use; 

b. Maintenance, assessment and evaluation of a designated 
balance of biological and chemical disser.inatfng systems for 
operational readiness; 

Declassified by 056047 
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c. Adaptation and testing of a non-discernible mlcro- 
bioinoculator (a dart device suitable for the clandestine 
and imperceptible inoculation with l.'/VA agents) to 
determine compatibility with various materials and to 
assure that the nicrobiolnoculator c:r.r,ot be identified 
structurally or easily detected upon a detailed autopsy; 
and 

d. Provide technical support and consultation on request to 
meet ad hoc requirements related to offensive and defensive 
BW/CW. 

In the later years the activities dwindled to the point of simply maintainim 
a stockpile of agents and delivery systems for. possible Agency use. 



Project Management within CIA. 

Based on all the information available, it appears that from its outset 
the project was characterized by a ccmpartmentaticn that was extreme even by 
CIA standards. Only two or three Agency officers at any given time were 
clearrd for access to Fort Detrick activities. This work was managed first 
within the Biology Branch and later in the Chemistry Branch of TSD. Because 
of the sensitivity of the activity, queries by operations officers as to the 
availability of materials and delivery systems of the type being developed 
at Fort Detrick were automatically turned away by TSD unless initial approval 
for contact had been given by the Deputy Director for Plans. Even when this 
was the case, the Chief of TSD often referred the operations officer directly 
to one of the cleared officers dealing with Fort Detrick and was never 
informed as to the nature of the discussions. This method of procedure has 
been confirmed both through interviews and by the 16 report on assassination 
planning. Almost no written records were kept. Though some CIA-originated 
documents have been found in the project files, it is clear that only a very ' 
limited documentation of activities took place. Uo records on such things 
as material control, receipt, delivery, destruction, etc., can be found. Ho 
documents relating to any possible operational use of the material have been 
found. The files as the;' exist are quite different from those normally 
maintained in the course of a typical CIA R&D project. As noted above, 
funding to the project was provided simply on the basis of augmenting the 
level of effort established by Army funding. There appears to have been no 
relation of funding to specific tasking, nor can any strict accounting of 
funds on the basis of effort expended in the Agency's behalf be found. 
Project officers with whom discussions were held stated that the funding was 
simply provided to maintain the availability to the Agency of the capabilities 
of SOD. Finally, there is little evidence of much specific program definition 
on the part of the Agency. Though occasional specific requests for material 
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or for investigations relating to the solution of a hypotheticelly posed 
operational problem can be found, the Agency thresh the years appears 
generally to have ridden on a pro'jren generated internally by SOD largely 
the basis of Special Forces requirements. There are one .'or two exceptions 
which will be discussed below. 



Activities of Peculiar CIA Interest . 

Though discussions with people associated with the project reflect an. 
overriding interest in incapacitants, particularly in later years, availab 
records make it clear that U/L interests included maintaining a stockpile 
lethal materials and delivery systems. The evidence indicates that the Ag 
reTTed upon the use of specific BW agents and toxins being investigated as j| 
normal part of the Army's BW program. However, directions were given to 
Investigate such matters as agent stability over varying periods of time, the 
suitability of specific agents for preparation in dry form, the development of 
dart coatings, and the preparation of materials in a form suitable for dusting 
of clothes, pillows, etc. 

A major early requirement of the Agency was to find a replacement for 
the standard cyanide L-Pill issued to agents in hazardous situations and U-gjfl 
pilots for suicide purposes in the event of capture. Work on this prcblcal J 
was done at Fort Detrick and ultimately centered un the coating of a numbO^H 
80 drill bit (the smallest made) with shellfish toxin. In the course of tST 
work seme shellfish toxin'was stored in the TSD laboratory for the purpose 
conducting stability tests. • -Though the tests of lethality were actually [ 
at Fort Detrick, the toxin- was stored' in TSD where records could be maint 
with assurance that sampl of the same toxin were regularly tested. In 
junction with this project, a considerable amount of work was done in deve 
concealment schemes for the drill or pin to be used in the event suicide 
necessary. The culmination of this effort occurred with Powers' flight in 
Kay 1960 during which he carried such a device concealed in a silver dolla 
In this case the grooves of the drill bit were filled with shellfish toxin. 
The discovery of the device by the Soviets ended the program, as a compronf 
of such devices seemed to have destroyed their future utility. The Powers 
flight was the only time such devices were provided for operational use. 

Primary Agency interest seemed to relate to the development of dissem 
equipment to be used with a standard set of agents kept on the shelf. A nudL 
of such dissemination devices appear to be peculiarly suited for the type of^j 
clandestine use one might associate with Agency operations. Some of these 
were included among hardware stored for the Agency at Edgewood Arsenal 
subsequent to the closure of SOD: attache cases rigged'to disseminate an 
into the air, a cigarette lighter rigged to disseminate an agent when ligh' 
a fountain pen dart launcher, an engine head bolt designed to release an i 
when heated, a fluorescent light starter to activate the light and then 
release an agent, etc. Available records do not indicate whether or not a 
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these were developed specifically for the CIA, though tiic DoD investigation 
has identified the head bolt device as falling into such a category. The e 
association of this equi^ent with specific Agency requirements because of 
nature is apt to be misleading, however. At a meeting in June 1952, at the 
very outset of the Agency's association with SOD when CIA representatives 
stated they as yet had no specific requirements, a list of SOD priorities fc 
work on dissemination devices was provided. This dissemination list include 
such things as cigarettes, chewing gum, cigarette lighters, wrist watches, 
fountain pens, rings, etc. Presumably work on these devices was already unc 
way in response to Army Special Forces requirements, nevertheless, the Ager 
clearly showed an interest in such devices and levied requirements for the 
special preparation of some. 

One development peculiarly associated with the CIA was the "microbio- 
Inoculator" which was an extrenely small dart do ice which could be fired 
through clothing to penetrate the skin so as to inoculate the target with an 
agent without his perception of being hit. An added fillip to this dr- elopm. 
was the requirement that no indications of the use of such a device b. 
discernible in the course of autopsy. A large amount of Agency attention wa? 
given to the problem of incapacitating guard dogs. Much of the equipment 
delivered to the Agency and some of the testing undertaken by it involved a 
dart delivery system carrying dog incapacitants, and an antidote used 
subsequently to restore the dog to normal activity. Though most of the dart 
launchers used in these developments were developed for the Army, the Agency 
did request the development of a small hand-held dart launcher for its 
peculiar needs. 

A lot of v/ork was dono on hu~an incapacitation. OTS apparently received 
continuing requests for >safe, effective and rapidly acting* incapacitating 
devices. Many of these related to requirements for incapacitating Viet Cong 
leaders before they could render themselves incapable of talking and terrorist 
before they could take retaliatory action. Much work was done in trying to 
use the dart system for such purposes, but real success was never actually 
achieved. Since a larger amount of an incapacitating age;^ 1s required to 
safely inactivate a human than a lethal agent required to kill him, no scheme 
was developed for introducing sufficient amounts through the use of darts. 
Attempts were made to solve this problem by increasing the area of the darts 
available for coating and for raking a dart which would dissolve in tissue 
which could thereby introduce more material into the system. Work on this 
project was underway when the association with SOD ended and Edgewood Arsenal 
endeavored to complete the project using unexpended Fort Detrick funds. 
Success was not achieved, however. One reason for the preoccupation of those 
involved in the project with the incapacitant problem may v/ell have been the 
substantially greater difficulty of solving it when compared to developing 
lethal mechanisms. 

Declassified by 056047 
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Substantial work was also don? for the Agency in the development of 
spoilants for agricultural products, biological materials for the contaminati 
of petroleum stores, and agents for use in the destruction of electronics, 
optical systems, structural naterials, etc. At times in the history of the 
project, requirements for such materials as these were apparently very high 
on the Agency's 1 ist. 



Shellfish Toxin . 

By the late 1950's, a stockpile of some 15-to-20 different BW agents and 
toxins was maintained on a regular basis by SOD for possible Agency use. The 
supply included such agents as food poisons, infectious viruses, lethal 
botulir.um toxin, paralytic shellfish toxin, snake (krait) venom, Microsporia 
gypseum which produces severe skin disease, etc. Varying amounts of these • 
materials ranging from 100 grams to 100 milligrams were maintained. 

As noted above, with the Presidential Order requiring the destruction of ; 
Army BW and toxin stockpiles, the question was raised as to the disposition o 
Agency materials. Though specific accounting for each agent on the list is n 
on hand, DoD indicates that, with the likely exception of the shellfish toxin 
all of these materials were in fact destroyed by SOD personnel. 

The 11 grams of shellfish toxin — along with B milligrams of cobra veno 
— was found by the Chief of the 0TS Chemistry Branch, in Vault B10 in the 
basement of | which houses OTS. This vault is a lightly used 

laboratory area and historically associated with the Biology and Chemistry 
Branches of OTS. It has been regularly used for the storage of dangerous * 
materials of various types. In past years, the combination to the vault had 
been available only to the Chief and Deputy Chief of the Chemistry Branch and 
their secretary. More recently, the combination had been given to other memb 
of the Chemistry Branch as well since nuclear battery tests had been run in 
the laboratory. With the discovery of the material on 20 May 1975, however, ( 
the combination was changed and is now available only to the Chief of the 
Chemistry Branch, his secretary, and OTS security officers. On 13 June the 
vault was put under 24-hour guard. 

The freezer in which the toxin was found is located under one of the wor 
benches in the laboratory. The Fort Detrick material was the only thing in i 
the freezer and was in two one-gallon cans along with several smaller con- 
tainers. There v/ere no labels on the gallon cans, but on top of each war. a 
folded piece of paper v/ith pertinent information abcut the contents. This 
information provided the types and amounts of material -and the date on which . 
it was put into storage. The shellfish toxin was, according to this informa- 
tion, put into the freezer in February 1S70, and the cobra vencm, in February 
1961. The shellfish toxin was packaged in several different vorms including 
two individual doses in tablet form. 
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The discovery of the material was a result of repeated attempts witlv 
OTS to determine what disposition had been made of Agency BW materials hel 
by Fort Detrick. In making one more check on this, a former Chief of the 
Chemistry Branch, who retired in September 1972, was called and asked if h 
knew what the disposition h3d been. The retired officer stated that he th 
that perhaps sere of the shellfish toxin night not have been destroyed and 
in storage in OTS. In following up on this lead, the material was found i 
freezer. 

Though it is hard to understand how, inquiry shows that such material 
could in fact have been stored for so long a time without anyone's being av 
of it. The laboratory is r.o longer used for the type of work for which it 
was originally built and had become a disordered storage facility. There I 
been no requirements for use of the freezer in the intervening years and it 
indeed possible that no occasion arose to investigate the contents of the 
freezer. There have been no reported functioning difficulties with the fre 
during this entire period. 

After finding the shellfish toxin in the vault, a complete inventory w. 
taken. A large number of dangerous chemicals or drugs of various types was 
found. These materials relate to a number of past programs of TSD, includii 
the drug project, the development of harassment materials for crowd control 
or meeting disruption, crop contamination programs, etc. Small amounts of 
five other lethal preparations were found. Two of these are known to have 
been obtained by the Agency for testing at Fort Detrick. Nothing is known 
about the reasons for storing the others. In addition to these lethal irater 
a number of L-Pills were .found. Also discovered was some of the hardware 
developed as part of toe I'.KNACMI project: 30/06 micromissile cartridges con 
taining dog incapacitant, 10 hand-held launchers loaded, with darts coated v/i 
dog incapacitant, 10 capsules containing an oral dose of dog incapacitant, ai 
4 pistols, two of which were corrnercial , syringe-firing devices used for wil< 
animal capture and two were weapons modified to fire darts. 

The current Chief of the Chemistry Branch had no recollection at the tin 
of its discovery of the shellfish toxins having been obtained from Fort Detri 
and stored in the laboratory. On 30 June, discussions were held with the 
officer (now retired) who was Branch Chief at the indicated time of the 
transfer of the material to OTS. He stated that the toxin had in fact been 
called back from Fort Detrick and stored in the laboratory on the basis of hi 
own decision which resulted from conversations with the current Branch Chief 
who was then the MKflAOMI Project Officer. It was their belief that the cost 
and difficulty of isolating the shellfish toxin were so great .that it simply 
made no sense to have it destroyed, particularly when, .there would be no future 
source of the toxin. Further-ore, they felt that storing it was not in 
violation of the new policy because of provisions allowing for the preservatic 
of research amounts of such materials. The current Branch Chief believes this 
explanation is correct but still does not recall the actual act of receiving 
the material from Fort Detrick. Both agree that no one, including the Chief 
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of T5D, was told of this decision or the feet that the cotcrial had been 
delivered by Fort Detricl:. As the earlier Branch Chief recalls, this took 
place prior to his being told by the Chief of TSD to personally inform Fort 
D«trick that destruction of the material on the inventory list should take 
place. Neither could recall precisely hoy/ the material was delivered to OTS, 
but the DoO investigation indicates that it was delivered by someone from FortJ 
Detrick. 

Both are certain that the shellfish toxin in storage in OTS is the same 
toxin as that listed on the inventory included in the disposal memorandum. 
This view 1s supported by the DoD investigation. There is, however, a 
discrepancy between the er.ount in storage as calculated from the labels and 
the amount shown on the inventory. Since the material in storage is in severa 
different forms and complete reliance is placed upon labeling rather than 
measurement, however, no real discrepancy may actually exist. 

Discussions with Richard Helms and Tom Karamessines , DCI and DDP 
respectively, at the tirr.e the disposal question arose, have established that 
both were aware of the dis-ositicn question and that clear instructions were . 
given that the Agency stockpile should be destroyed by the Army and that, in 
accordance with Presidential Directives, the CIA should get completely out of 
the Bw" business. Helms' memory is sharpened on this matter by his presence . 
at the meeting at which the Presidential decision was made. 

The explanation derived from these interviews as to how the shellfish tox* 
came to be in Agency storage is fully consistent with other available informa-1 
tion. The earlier Branch Chief stated that the material was always handled 
with extreme care. Undoubtedly, it was simply transferred from one freezer to 
another and in his view was continually under adequate control. He is certain^ 
that nothing was done with it subsequent to its delivery and prior to his 
departure from the Agency in 1972. The current Branch Chief has given assura^ 
that it was untouched subsequent to that until its discovery in hay of this 
year. 

After the discovery of the material, OTS was told to investigate ways in I 
wMch 'hey could safely dispose of it with full documentation. Edoewocd Arseai 
was contacted and arrangements were made to deliver the material io Edgewoou 
for disposaYon 11 June 1975. The disposal was to be witnessed by a repre- 
sentative from the IG's office. On the day prior to the scheduled delivery, ^ 
these arrangements were cancelled, however, because the DOSM wished to \ 
consider further ways of insuring that the destruction of the material could 
not be later Pisinterr --sted. Upon informing Edgewood Arsenal o. trns decision, 
OTS was told that while Edgewood would dispose of chemical material for the 
CIA, it would not do so in the case of biological materials since that was noli 
consistent with the mission of the arsenal. No further efforts toward tner 
disposal of the material have taken place, and it remains under guard in the 
OTS vault. Declassified by 056047 
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O perational I'ses of ?v"IAQ"I ?'.a terial . 

There is no record associating the project with actual operations. 
Discussions with those involved in the project indicate that hand-launchers 
with darts loaded with dog inca^acitant were delivered for use in S.r. Asia. 
In fact, on° such operation has been uncovered. It involved the penetration 
of the North Vietnamese Embassy in a S.E. Asian capital so as to emplace audio 
devices The compound was guarded by watch dogs which made entry difficult 
even when it was erpty. Darts were delivered for' the operation but were not 
used. The cuard dogs — in gross violation of proper guard dog behavior — 
ate rr.oat tr*at*d with dog incapscitant which was offered by the entry team. 
Th» discussions also indicate that some of the material or crop spoilants may 
have been employed. While r.o direct connections to assassinate:', planning 
have b«en found, there are sose disturbing similarities between the agents 
b»ing investigated at Fort Detrick end some of the reported schemes I 
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iJi^C.^A>i£:uy FGJU Director of Central Intelligence 

5U3JZCT : Contingency Plan for Stockpile of 

Biological Warfare A^ento 



1. On 25 Koveaber 1369, President Hi>on ordered the 
Department of Defense to recoiswend plans lor the disposal 
of existing stocks of bacteriological weapons. (On 14 
February 1070, be included nil toxin veapons.) 

2. On 13 January 1970, the Special Operations Division 
of 7ort Dot rick, Maryland prepared a roquet ted spent inven- 
tory, less toxins, and submitted it to the Scientific 
Director, Fort Beti-ick . This inventory \rns a required iDput 
to artist the Co-a.indi^- Ofiicer, Ft. De trick to prepare 

r. comprehensive plan ior demilitarization on tito of nil 
biological egents/cunitions vhica cro stockpiled in support 
of operational plans. 

S. Under an established a^ree*ent \?ith the Department 

of the /rr*y, the CIS has a limited quantity oi biological 
stents and toxics stored znd r.aintaine^ by the SO Division 
at Ft. Detrick. Tois ctockptile did not appear on the inven- 
tory list. The arceais and toxins are: 

Agents: 

• 1, Bacillus antbracis (anthrax) — 100 grams 

2. Fasteurella tularensis (tulnrcnia) ~ £0 grass 

* S. Venezuelan Equine Encephalomyelitis virus 

(encephalitis) - 20 ^ram.', 

- 4. Coccidioidal i&mltis (valley fever) - 20 £ran» 

3. Brucella suis (brucellosis) - 2 to 3 grams 

Brucella melitensis (brucellosis) - 2 to 3 
grans v - - 1 

7. L?ycobacteriu3» tuberculosis (tuberculosis) — I 

a cra^is 
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8. Salmonella typhiumrium (food poisoning) - 
10 crams 

9. Salmonella tyohimuriuia (chlorine resistant) 
(food poisoning) - 3 grans 

10. Variola Virus (smallpox) - 50 grams 
.Toxins: 

Staphylococcal Enterotoxin (food poisoning) - 
10 grass 

Clostridium botulinum Type A (lethal food 
poisoning) - 5 grans 

Paralytic Shellfish Poison - 5.193 grn*s 

Bungarus Candidis Venom (Krait) (lethal snake 
venom) - 2 grans 

Microcystis aeruginosa toxin (intestinal flu) - 
25 ng 

Toxiferine (paralytic effect) - 100 ng 

This stocknile capability plus some research effort in 
SlivSS systems Llfunded at $75,000 per annum. 

A In the event' the decision is made by the Department 

TSSSri/Mi QffiSii =nd unlisted, will be destroyed. 
Detrick be trsmsferreu to V^nd " Arrangements 

annum. 



1. 

, 2. 

.« 3. 
4. 



5. 
6. 



Thomas H. Karamessines 
Deputy Director for Plans 
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Senator Kennedy. We will work with you, Mr. Miller, and have the 
staff perhaps review some of those reports from the Inspector General, 
just to try to get a continuing review as to how these protocols and 
regulations are actually being admmistered. 

i think it would be very neipfui. We value your cooperation and 
help. It is quite clear to me, both from your testimony and the testi- 
mony of your panel, your own deep interest and concern about this 
issue and desire to see that those procedures are followed. 

Mr. Miller. Absolutely. 

Senator Kennedy. 1 tliink that is very helpful and very valuable. 

Senator Schweikek. Do you have any data available now on the 
characteristics of the bacteria used that could identify and test strain 
of SM that was used in the San Francisco Bay test back in the fifties? 
In otner worus, information on chemical or biological properties such 
as resistance and susceptibility to various antibiotics, for example? 
Is this sort of a "profile" available? If so how might the characteris- 
tics of the test strain compare to the characteristics of the SM that 
was found in the hospital? Was any comparison made, according to 
the records? 

General Augersox. I do not think that most hospital laboratories of 
that period had the ability to identify or recognize the many strains 
of serratia. I have heard the numerical designation of which strain 
it was that was used, but I do not remember it, do you, Colonel 
Carruth? 

Colonel Carruth. No. 

General Augersox. I know nothing of its antibiotic properties. 

Senator Scuweiker. Would Dr. Wheat's article cover that? 

General Augerson. Dr. Wheat's article does not speak to strains. 
It does have some data in there indicating antibiotic resistance. I be- 
lieve there was some differences in the resistance among the several 
cases. 

Colonel Carruth. It is difficult to answer that because the record 
does not indicate the specific strain that was used in the San Fran- 
cisco test. However, we will search the records and see if we can de- 
trrmine exactly which strain might be used. 

Senator Sciiwi: iker. One of the tilings that concerns me a little 
bit — I have been focusing on the public domain sector and I think 
franldy that is where my primary concern is — but, by the same token, 
if somebody miscalculates and makes a mistake on a military base, 
you could have problems there. I think the fact that your Fort De- 
trick safety officer was concerned, and took what I thought was a very 
proper step, indicates that even testing within a military installation 
or military base may cause problems. What kind of controls are built 
in for testing within the base, in terms of the occupants of the base and 
the varying degrees of susceptibility of people there, particularly 
those confined in bed or weakened by some pre-existing illness? 

Second, how do we control what the air currents or wind currents 
mi^ht be, to make certain that the test is confined to a certain area? ^ 

There is one allegation, which apparently seems to have some basis, 
that out at the Dugway Proving Grounds a lot of sheep were killed 
mysteriously, and also that a highway was blocked off and tires were 
washed down because of very serious, unexpected change in the 
weather or wind direction. 
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Obviously something went wrong in terms of wind drift or weather 
calculations. 

My question is: What controls do we have, even when the testing 
is done on a military base, not in the public domain i Do you have safe- 
guards so that something like a change in wind direction does not af- 
fect the test? 

Would you care to comment on the sheep deaths? I am sure you are 
very familiar with that story. Is it a false allegation, or was there in 
fact a sheep incident ? 

Colonel Carruth. It is a fact, Senator, that the sheep did die. The 
evidence and the laboratory analysis of that data on cause of death 
is somewhat inconclusive. 

You mentioned how do we control simulants after release. One of 
the things that must be remembered about Serratia marcescens, afl 
that is again the organism that is primary concern, is that it does not 
survive very long in the open atmosphere. It is killed very rapidly by 
ultraviolet light, when it is released, and is also sensitive to changes in 
temperature and humidity. 

In Dr. Wheat's article one of the things that is noticeable in it is 
that the period of time over which those infections occurred was some- 
thing over a 3-month or 4-month period. Some of them occurred in 
February, and our tests were conducted in September. 

I believe that the competent medical knowledge as well as biological 
knowh dge does not believe that Serratia /luincsa /<>• could survive for 
that length of time. 

Senator Schweiker. In connection with another incident I referred 
to, is it true as it has also been alleged that a portion of a large high- 
way was closed to traffic and the tires on vehicles were actually washed 
down because of concern about possible contamination from a test? 

Colonel ( Jarbuth. I did not turn that up in my compilation of the 
report. 

Senator Schweiker. What is your answer? 

Colonel Carruth. I did not review any data that would indicate 
that. 

Senator Schweiker. You do not know ? OK. Thank you. 

Senator Kennedy. We will go into executive session. I again want 
to express our appreciation for the cooperation we have received. 

I must say there have been very deep concerns for the test which 
have been done with simultants in open areas as well as those begun in 
military bases or military locations with pathogens, which, I think, 
raise very substantial questions and problems. 

The cooperation with the Department of Defense, working in con- 
nection with the human subjects panel, in terms of fashioning guide- 
lines to protect individuals in any of these areas where these orga- 
nisms will be used is extremely important. 

I think it was also useful for us to get some perspective as to what 
the nature of the challenge is in terms of our national security issues. 
We did not get into those in detail. But I think we were able to put this 
into some perspective. We are very grateful for the cooperation we re- 
ceived from the 1 )epartment of Defense in this matter. 

We will go into executive session now. 
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Senator Schweiker. Before we do that, Mr. Chairman, I, too, want 
to siy I think the Army has been very responsive here with their 
report. I think it is a good step forward. While I have been critical 
of the past. I recognize that the folks administering the program today 
had no responsibility for it. Also, the fact that we are considering a 
new bill means we are setting higher standards in all fields of health- 
related activity and testing involving human subjects. 

I tlrnk that has to be viewed as the context in which I have been 
critical today. 

Thank you. 

Senator Kennedy. We will recess and go into executive session in 
the other room. 

[Whereupon, at 11:18 a.m., the subcommittee recessed to reconvene 
subject to the call of the Chair.] 
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MONDAY, MAY 23, 1977 

U. S. Senate. 
Subcommittee ox Health and Scientific Research 

of the Commhtee <>x Hi man Resources, 

Washington, D.C. 

The subcommittee met, pursuant to notice, at 9.40 a.m., in room 
4-2:V2, Dirksen Senate Office Building, Senator Edward M. Kennedy 
(chainnan of the subcommittee) presiding. 

Present : Senators Kennedy anil Schweikcr. 

.Opening Statement of Senator Kennedy 

Senator Kennedy. The committee will come to order. 

On March 8 the Department of Defense presented to the subcom- 
mittee a report of the history of biological research and testing by the 
U.S. Army. Representatives of the Department testified that during 
the 1950s and 1960's the Army had conducted a number of sim- 
ulated biological warfare tests in (he public domain and without the 
knowledge or consent of the people exposed to these tests. They also 
acknowledged that, while the simulants used in the tests were believed 
to be safe at that time, it is known that at least some of them are not 
safe and were not safe then. 

While we understand that these simulated tests were initiated and 
carried out in the atmosphere of the cold war when the threat of bio- 
logical attack was considered a potential threat to our security, I think 
we c an all agree and the Defense Department spokesman did agree in 
the earlier hearing, that such open air testing with the unwitting ex- 
posure of civilian and military populations should not and cannot be 
tolerated. 

Senator Schweiker, the ranking minority member of the subcom- 
mittee has been extremely concerned, as I have, with the protection 
of human subjects in all areas of scientific research, He shares my con- 
cern that past deficiencies in the protection of the human subjects must 
be remedied and that people must not be put at risk without their full 
knowledge and consent and adequate review procedure. 

Human experimentation legislation to expand the jurisdiction of the 
National Commission for the Protection of Human Subjects in these 
areas will be introduced soon. 

Limited open air testing of biological simulants is continuing at one 
military installation. Is it safe? Are we sure? Do scientists agree? 

(261) 
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To assist us in a bettor understanding of those problems and how w| 
might profit from our past experiences wr have asked four online^ 
scientists to share with us today the benefit of their knowledge 
views. 

As I indicated in my statement, this has been an area of particif 
interest to Senator Schweiker of Pennsylvania, a member of the Intel 
ligence Subcommittee of the Armed Services Committee. He followe 
these particular issues with great interest and provided extremely:' 
portant leadership for this committee in this area. Our interest h~ 
been in the fashioning of protection of human subject panels, which! 
think provided very substantial help and assistance to the Nation 
Institute <>l* Health and other governmental agencies in assuring pro 
tection and adequate notification of tho>e who have been affected 
d wide range of human experimentation. 

One aspect that has not boon covered and which has been the sub 
ject of hearings has been those who were the subject of DOI) and CL, 
testimony. We have had hearings over a period of these last few year* 
but this particular area of biological testing is really a complement,, 
think, of the justification and rationale for important legislative con- 
clusions. Senator Schweiker has enormous interest in this and h 
urged these hearings. It was at his request that the hearings were held, 
and I think they will be extremely helpful to us in sharing the legisla- 
tive remedy for protecting human subjects. So, I want to acknowledge 
his leadership and welcome his comments; and he will chair the hear- 
ings this morning. 

Opening Statement of Senator Schweiker 

Senator Sciiweikkh. Thank you very much. Mr. Chairman. I ap- 
preciate your kind remarks. I also appreciate your cooperation and 
your leadership in the broad area of the protection of human subjects. 
I think the issues raised by the Depart mont of Defense testing pro- 
gram ties in very closely with the subcommittee's work in this field, 
and T appreciate your inclusion of these issues in our program of hear- 
ings reiaiing to the protection of human research subjects. 

In March, the Health and Scientific Research Subcommittee re- 
ceived from the Department of Defense the most comprehensive report 
on biological warfare testing ever prepared and released to the public. 
Officials of the Department of Defense offered detailed testimony on 
the chemical and biological warfare programs, with particular em- 
phasis on open-air testing of biological agents and simulants. 

We discovered that open-air tests were conducted in populated areas 
all over the United States. Many of these tests involved live biological 
organisms which we know can affect human beings, particularly those 
in a weakened state. We learned that the Defense Department con- 
tinued to use a certain organism, which they apparently believed to 
be harmless, long after some medical experts had published reports 
describing human illness, and oven death, resulting from infection 
with the same type of organism. We received assurances that no open- 
air tests in population centers are even being contemplated at the 
present time. 
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Today we have with us a panel of- scientists and public health ex- 
perts who will be able to offer observations on this controversial test 
KZ! from a different perspective. The Health and Scientific 
ESNH-nmattee bears primary responsibility m issues of re- 

• uvh ethics and the protection of human subjects ot research, and the 
SShSSl able to help us carrv out this mandate so that experiments 
Si^S at risk without informed consent are never 

' W^ SfmSs^lssues of safety in the choice of.org^isms^nm- 
lants used in these tests. The problem ot conta^^^d^^ 
organisms is another important consideration, hven if opei "^r expeii 
numts are conducted in remote military test areas, can .Tbe j 1 

no one will be exposed without their informed consent I AMiat con- 
££ do ie need to insure that the American people are never again 
S either directly, or indirectly, as Guinea pigs in biological or 
Sical warfare testing? Although the P^tSffiS^iS 
against such experimentation, what sort of mechanism to insuie ade 
(mate safeguards in the future should be put in p ace now < 
1 CmiSn over the public health and ethical implications raised by 
disclosure of these open-air experiments has been widespread. Dis- 
SS^tbana have contacted their elected representatives to express 
SSSeS biological tests wore conducted. We have an obligation to 
i responsive to this deeply felt concern. In Con f ess sp^ft 1^ 
tion to require notification of local civilian officials at least thirty days 
in advance of any planned biological or chemical agent or 
tost has been proposed. This subcommitee will be exploring the pos- 
sibility of giving the Commission on the Protection of Human Sub- 
jects authority over any research proposals in this area. 

Our system of democratic government is stronger when we demon- 
strate our ability to look critically at past actions and learn feoira ,0H* 
mistakes. The purpose of this hearing is to bring the public health is- 
gues raised bv the CBW program into sharper focus so that we can 
act effectively to make absolutely certain the errors of the past are not 

Ittiank Senator Kennedy very much for his cooperation in schedul- 
ing this followup hearing/and I also want to express my appreciation 
tothe members of this panel for the interest and concern they have 
ilemonst rated by their presence hero today. 
Thank vou, Mr. Chairman. ... 
Senator Kennedy. We have a very distinguished panel, and 1 will 
introduce them : Dr. Stephen Weitzman, Department of Microbiolo£rv. 
School of Basic Health Sciences. Health Science Center, State Xjni- 
versity of New York, at Stony Brook ; Dr. J. M. Joseph, ^^tor, Ja^ 
oratories Administration, Maryland State Department of Health and 
Mental Hygiene; Dr. George IT. Council, assistant to the diwrtor. 
Center for Disease Control; and Dr. Matthew Meselson, chairman. 
Department of Biochemistrv and Molecular Biology, Harvard Uni- 
versity. Dr. Weitzman ,would you start off, please? 
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STATEMENT OF STEPHEN WEITZMAN, M.D., DEPARTMENT OP 
MICROBIOLOGY, SCHOOL OF BASIC HEALTH SCIENCES, HEALTH 
SCIENCE CENTER. STATE UNIVERSITY OF NEW YORK. STONY 
BROOK; J. M. JOSEPH, PH. D., DIRECTOR LABORATORIES ADMIN- 
ISTRATION, MARYLAND STATE DEPARTMENT OF HEALTH AND 
MENTAL HYGIENE; GEORGE H. CONNELL, PH. D., ASSISTANT TO 
THE DIRECTOR, CENTER FOR DISEASE CONTROL, ATLANTA, GA. ; 
MATTHEW MESELSON, PH. D., CHAIRMAN, DEPARTMENT OF BIO- 
CHEMISTRY AND MOLECULAR BIOLOGY, HARVARD UNIVERSITY 

» 

Dr. Weitzmax. Thank you, Senator. I am pleased to be here today 
to be given the opportunity to testify on what I consider a very, very 
important subject, and that is biological warfare research that has 
been and is still being conducted in this country today. 

I studied these two volumes of unclassified Army reports, the one 
dated February 24. 1977. and this will probably be the main source of 
my comments on the history, nature, and the extent of production and 
testing biological simulants. 

Reviewing the Army report leads to a consideration of two things. 
First it raises the question about the morality and safety of several 
large-scale tests that the Army conducted on civilian population with- 
out informed consent. The second point involves an examination of 
the military and political limitations and problems inherent in pur- 
suing biological warfare research. 

The most disturbing aspects of the Army's biological warfare pro- 
gram in 1050-69 concerns the open-air tests conducted on a number of 
U.S. cities between 1950 and 1966. In particular the San Francisco 
test has received a lot of attention since it first appeared in the news- 
papers in November of 1976. In addition, the Army spent about a 
dozen pages defending the test. Since the San Francisco open-air test 
seems to l)e the center of controversy. T would like to discuss it in some 
detail and use it as a model for examining a number of problems inher- 
ent in doing biological warfare research. 

In brief, the test conducted in 1950 involved exposing the city ol] 
San Francisco to an aerosolized live bacteria called Serratia marc 
cens. The Army's rationale for carrying out this large-scale, open -a 
test was to increase our knowledge "related to the vulnerability of tl 
United States and/or its personnel to biological warfare attacks both 
covert and overt." The live bacteria Serratia marcescens was consid- 
ered a biological simulant "defined as living micro-organisms, not 
normally capable of causing infection." Around this T would really 
like to discuss and raise three objections. 

The first is, our understanding of a biological simulant, that is, a 
live bacteria that does not produce disease, is based on our past ex- 
periences with that agent under certain very definite conditions: and 
once these conditions change, the bacteria can cause disease. 

Now. there ate at least two components to these conditions. One is 
the number of bacteria and the second is the state of health of the. 
people exposed. Now. the early studies revealed that exnosure of a 
healthy person to a low number of Serratia never caused infections. 
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What was not known was whether exposure to large numbers of Ser- 
ratia could cause infection: nor what the response of a sick person 
would be to Serratia. Now. since these tests have been carried out it 
has been learned that an increase in the number of Serratia can cause 
disease in a healthy person and that Serratia can cause serious disease 
in sick people. In tact, these days most major hospitals have recurring 
problems with Serratia infections in hospitalized sick patients. 

Now, while it is true that in 1950 the scientific and medical profes- 
sions were unaware of those facts, the main point to learn is that ex- 
perience gained in controlled, experimental laboratory situations can- 
not be assumed to be applicable to large-scale tests on big cities. Aero- 
solization might lead to dispersion of organisms, but the possibility 
cannot be ruled out that peculiarities in wind conditions or ventila- 
tion systems in buildings might concentrate organisms, exposing people 
to hi'di doses of bacteria. In addition, unlike the individual volunteers 
used in laboratory experiments, the population of a city is quite hetero- 
geneous. Infants, elderly persons, people with cancer, people with 
lung disease, et cetera, are all found on the streets in larger cities and 
their ability to fight off infection by Serratia marcescens is difficult to 
estimate. 

In summary, too many uncontrolled variables are present to con- 
sider vulnerability testing safe of large civilian populations with a 
biological simulant. 

Now, the Army used a number of consultants for the tests, and I 
i an only conclude that their advice was inadequate. 

I would like to make a comment now on the specific legislation that 
would require notification of local civilians at least 30 days in advance 
of any biological or chemical agent. It seems to me what would have 
to be qualified here is that when we get to the next point, informed 
consent, it seems to me that local officials really do not have any more 
right to grant consent per se than the Army or the Department of De- 
fense conducting research. And then I go to the next point, which is 
the problem of informed consent. It seems to me that when you come to 
the fact that you want to test the civilian population or the military 
population, actually the people involved have to be consulted in addi- 
I ion to whatever the local officials might say. 

So, the second major objection I would want to make is that the . 
problem of informed consent was not used in the open-air tests in the 
1950's and 1960's, and that really stands in contrast to other actions 
conducted by the Army during the period where they were very con- 
cerned and in fact almost admirably used informed consent on Opera- 
tion Whitecoat; their behavior was exemplary. In addition the Army 
rook exceptional care in instituting safety procedures for personnel 
working on projects, for insuring against accidents during transporta- 
tion, and for decontamination of facilities during demilitarization. So, 
n real contradiction can be seen here between the Army's concern for 
individual human life and the ethical problems of human experimenta- 
tion in many situations, and yet the disregard for many of these same 
values, on the other hand, when they conducted these open-air tests 
in complete disregard for some of the same values used previously. 

The final point I want to make about open-air tests is that it never 
really dealt with, in any convincing detail, in the Army report, and 
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that was the necessity for using actual cities for the open-air tests. It 
is unclear to me what additional information was gained by releasing 
bacteria in the New York City subways, for example, that could not be 
gathered by a similar experiment done in the tunnels of a deserted 
mine shaft; or why in studying aerosolization patterns unpopulated 
areas could not be used, instead of populated cities. So, why the tests 
were conducted in populated cities certainly remains unclear to me. 

The only unique information that can be concluded from these tests 
is that the cities are in fact obviously vulnerable to biological warfare 
attack. This vulnerability is so obvious that it leads to a consideration 
of the major point I would like to make. 

Since the offensive biological warfare research program was dis- 
mantled in 1969, there would seem to be little purpose in spending time 
analyzing actions taken 20 years ago. Still, some degree of biological 
warfare research continues in the Department of Defense with a 
budget in 1975-76 of close to $18 million. While this research empha- 
sizes "defensive research,'' the distinction between "offensive" and 
"defensive" is often no more than a semantic one. This was realized 
in Army reports where they quote as early as 1946 that : 

* * * it should be emphasized that while the main objective in all these en- 
deavors was to develop methods for defending ourselves against possible enemy 
use of biological warfare agents, it was necessary to investigate offensive pos- 
sibilities in order to learn what measures could be used for defense. Accordingly, 
the problems of offense and defense were closely interlinked in all the inves 
gations conducted. 

That biological warfare research continues in this and probab 
other countries is disturbing, and that was noted also, in 1946 : 

It is important to note that, unlike the development of the atomic bomb and 
other secret weapons (luring the war, the development of agents for biological 
warfare is possible in many countries, large and small, without T ast expendi- 
tures of money or the construction of huge production facilities. It is clear that 
the development of biological warfare could very well proceed in many coun- 
tries, perhaps under the guise of legitimate medical or bacteriological research. 

This question was in fact discussed in great detail by Dr. Meselson 
in a Carnegie endowment report several years ago, in which they 
really made the point that in the context of a tactical and strategic 
war it is very much in the U.S. interest to preserve and strengthen the 
restraints that prevent chemical warfare and the proliferation of 
chemic&] weapons. It seems that the wealth of the United States allows 
it to expend enormous quantities of weapons to be used, and in particu- 
lar we are talking about conventional munitions and tactical combat; 
very few other countries approach this capability. 

The lesson that was really learned from the San Francisco tests 
was the fact that an individual person, or a small group of people 
could, in fact, expose the population to large numbers of bacteria; 
and that once the technology of biological warfare has been developed, 
it becomes then easy for small countries, or small groups to use this 
technology. 

To summarize, the proliferation of lethal chemical weapons would 
risk a ma jor increase in the level of death and devastation in wars of 
all kinds. Proliferation would provide, forces less wealthy and sophis- 
ticated than the United States with greatly enhanced capability for 
threat, harassment, and destruction. 
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In summary, I have tried to establish the following points: 
The first point is that testing in offensive and defensive biological 
warfare research, and, in particularly large-scale, open-air testing, is 
unpredictable and thus potentially dangerous. Unique conditions de- 
velop what are distinct from the usual laboratorv or hospital 
experience. 

The second point is that the Army acted irresponsibly in carrying 
out the vulnerability open-air tests on large urban populations in 
the 1950s and 1960 s. They ignored the ethical problem of informed 
consent and the potential health problem we already discussed. 

The third point is that the continuation of biological warfare re- 
search is not m the military interest of the United States since once 
the techniques are developed, biological warefare can be used by small 
countries, terrorist groups, and individuals. The proliferation of bio- 
logical warfare weaponry and techniques can only erode military 
advantages that the United States now has since biological agents are 
cheap to produce and can be delivered by a small force in a clandestine 
manner. 

Based on these three points, I would make the following two 

proposals : 

If further biological warfare research is to be considered necessary 
because of the development of biological warfare techniques by for- 
eign powers, then the work should be more strictly regulated by 
groups outside the Department of Defense than has been done in the 
past These might include the Department of Health, Education, and 
Welfare, congressional committees, and/or independent scientists. At 
a time when Federal guidelines are being established for regulat- 
ing recombinant DXA research conducted in universities and indus- 
tries, the same principle of providing outside checks and balances 
for Department of Defense biological warfare research would seem 
to be appropriate. 

Finally, and most importantly, the United States should intensify 
efforts to ban biological warfare research internationally and con- 
sider integrating such a policy into its strategic arms limitation 
treaty negotiations. 

Thank you very much. 

Senator S^hweiker (presiding pro tempore). Thank you very 
much. Dr. Weitzman. We will give each panelist a chance to make 
an opening statement before we go on to questioning. So, let's go right 
down the panel in order. Dr. Joseph, would you proceed? 

Dr. Josf.ftt. Thank you. 

I would like to direct my comments primarily to some of the 
characteristics of this organism, its possible association with disease; 
and a little bit about the health hazards associated with the study 
that was conducted using Serratia marcescens on the population. 

Now, this organism has a long remarkable history with accounts 
of its existence going back to pre-Biblical times. The coloration of 
this organism, the red pigmentation, was the basis for the indicator 
as a tracer organism, and certainly it has been recorded in history. 
In the 19th century the scientific approach to a study of its char- 
acteristics shows that it is truly a micro-organism, and even though 
it occurred in numerous instances on food, there was no report of 
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clinical illness, at least in the early centuries, from the existence 4 
or this organism. 

In the 20th century, of course, the early period, there were few oc- 
currences of disease, and thus the bacterium developed the character- 1 
istic of having no pathogenic potential for man. That attitude existed 
tor many years. 

But since the discovery of the organism in the earlv ISOOs, it was 
recognized as a biological entity and during its earlv history was 
considered to be a saprophyte relativelv avirulent for man. It might 
occasionally cause illness. It was further shown that the organism 
was widely distributed in nature— we know it exists in water and soil 
and as a contaminant of food. 

Senator Schweiker. Is Serratia normally found airborne in nature? 
When you say it is widely distributed in nature, does that include 
the air? 

Dr. Joseph. Not as a natural habitat, no; soil and water. It is not 
normally present in air. 

The techniques used to isolate this organism in the early period de- 
pended upon its red pigmentation, but that fact was one of the reasons 
it was not recognized earlier as an important agent for the production 
of disease in certain segments of the population. It since has l>een shown 
that the majority of strains actually do not produce pigment. In a 
study done m the 1950's at the Center for Disease Control it was 
shown that about 75 percent of those strains isolated from human dis- 
ease did not have this red pigmentation, and therefore they would not 
have been recognized by many laboratories around the country, or 
hospitals would not have identified the organism. So, the failure to 
recognize that the organism existed without the red pigment accounted 
for the infrequent discovery of disease in man. But, of course, as soon 
as this fact was recognized and, of course, as a result of extensive use 
of antibiotics and the new medical manipulation of patients — the man- 
aging of patients— the incidence of infection by this organism ap- 
peared to increase. 

In 1957, at the Boston City Hospital, an increase of incidence of 
isolations of the Serratia organism was noted. In fact, the study indi- 
cated again that the nonpigment strain was more common in clinical 
disease than the typical red variety; and many laboratories around the 
country were unable to correctly identify this form. 

But since 1913, when the first cases of infection were described in 
man, there have been isolated reports that stress the potential pathe- 
genicity of this organism for man. Again, in the early lOfttVs hospi- 
tals identified in primary urinary tract infections, respiratory tract 
infections this organism' in man. But before these outbreaks there 
were instances of infection that occurred prior to the time the testin 
was held by the Army. So. there was an indication of potential patho- 
genicity for a certain segment of our population. Infections, of course, 
have been noted in debilitated individuals, as was pointed out. individ- 
uals whose defenses have l>cen compromised. That was not clearly 
evident in the early 1950s, but there was enough indication that it 
was potentially dangerous for man. 

The outbreaks occurring, of course, again indicated primarily that 
water might be a possible means of spread, and that airborne spread 
was less evident at that time. 
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Prior to 1960, then, Serratia was considered a common garden vari- 
ety micro-organism which was so benign that it was not capable of 
producing clinical illness in man in its own right. But, because of its 
apparent nonpathogenic potential and its characteristic red pigmenta- 
t ion and ease of isolation, Serratia was commonly used as a tracer bac- 
terium in numerous studies. 

It was intentionally spread in some hospitals to study bacterial 
drifting and settling as an aid in trying to understand the spread 
of hospital cross- in feet ions. So. classical experiments were routinely 
conducted to demonstrate to students the basic principle of estab- 
lishing the index ease of infection by a micro-organism. Aerosol iza- 
tion of the test organism was used in courses in microbiology to dem- 
onstrate bacteriological air sampling techniques. The organism was 
intentionally painted on the gums of patients following dental extrac- 
tions to demonstrate its parage from the oral cavity to the blood- 
stream. So, there was widespread use of it as something that was not 
able to cause disease in man. 

I think of particular significance in regard to airborne spread was 
an instance in 195S when in the University of Wisconsin Hospital a 
child was cultured and found to W colonized by an organism which 
was shown to be $ crutia mum set ■>/.<*. A study conducted on the fam- 
ily failed to reveal this organism, there was no evidence of a family 
-plead. It was them discovered that aerosol studies were being con- 
ducted in a biochemist rv laboratory at the university hospital and in 
an adjacent building where genetic studies were being conducted. 
There was indication then of possible aerosol spread that could have 
caused the colonization of the intestinal tract of the infant. 

Another occurrence indicating aerosol spread occurred in the early 
1900*8 in a London hospital where there was concern over the spread 
of Staphylococci* infections, Serratia organ isms were spread around 
the elevator shaft on the lower floors, and it was then detected through- 
out the hospital on each floor around the elevator areas. But what was 
unexpected was the occurrence of several cases of Serratia wnrcescem 
necrotizing pneumonia among hospitalized patients, presumably by 
aerosol transmission. Soon thereafter the use of the organism as an 
indicator was discontinued in many facilities around the country, and 
in fact throughout the world, as we began to recognize the serious 
potential the organism had to produce disease in man. 

Even though the organism was often regarded as a nonpathogen. 
or of low virulence of healthy individuals, it was found that occa- 
sionally in conditions where host resistance is diminished, and a pa- 
tient's defenses are compromised, there were a variety of disease 
conditions identified at that time. 

While it is difficult to assess how much bacterial invasion by this 
organism contributes to disease in a patient, if a patient is debili- 
tated, it might account for the disease proce-. 

It should also be reemphasized that infections with this organism 
occur mainly in patients that are debilitated: that a spread can occur 
by the airborne route and can cause disease, if the dose is sufficient 
in normal, healthy individuals. 

At the time the simulated testing was done in San Francisco by 
the Army the organism was considered to be an innocuous sapropyte 
water organism which was nonpathogenic to man and animals. 
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Since the 1960's, however, infections due to the organism have been 
reported with increasing frequency in a variety 01 illnesses. 

The ability of this organism to cause disease was established oil 
sufficient basis to question the use of the organism for the simulant 
testing that was done. We no longer, of course, consider this orga- 
nism as a harmless saprophyte, and I think at that time it should not 
have been considered as harmless, either. 

Whether or not the illnesses in which the organism was isolated 
from hospitalized patients in the San Francisco area immediately fol- 
lowing the study, and the relationship of that organism, was due to 
those tests, cannot be established with certainty from the data ac- 
cumulated at that time. 

However, I believe that the environmental studies that were con- 
ducted, the environmental conditions, could have been simulated as 
well as using simulated organisms. I do not believe it was necessary 
to conduct these open-air studies on the masses, that we could have 
gotten adequate information from the use of a simulated environ- 
mental condition to determine airborne spread, drift, survival, and 
consequent infection. Mass environmental exposure on the scale con- 
ducted by the Army was apparently unnecessary on its scientific 
merit and constituted an unjustifiable health hazard for a particular 
segment of the population. It was inconceivable and unconscionable, 
and the study should never have been conducted on the unsuspecting 
population. No way can we rationalize the validity of that study. 

Thank you. 

Senator Schweiker. Thank you very much, Doctor. We will now 
hear from Dr. Connell. 

Mr. CoxxEu.. I do not have a prepared statement. I have been ill 
for several days, trying to recover from a fractured skull. 

I would like to talk a little bit about this group of organisms. I 
worked with these things over a period of many vears when I was at 
Fort Detrick and Pine Bluff back in the early 1050's, we worked with 
Srrratta marcexcenx. We used that organism in such unbelievable 
numbers that you would have to see the kinds of experiments that 
were done, and none of us thought there was any problem ; nobody 
got sick, as a matter of fact. 

At the present time, at the Center for Disease Control where I am 
employed, we are finding infections, hospital infections, in surprising 
numbers : and again, these are people who are largely debilitated, or 
whose defense mechanisms are compromised for some reason or other. 

We found something else, that some of these so-called strains that 
do not produce pigment do produce pigment if you grow them at dif- 
ferent temperatures from normal body temperatures. We have done 
that on a number of them. The idea that the organism has a red pig- 
ment and is therefore a good marker does not always work because 
there are a lot of strains that will grow without color whatsoever if 
you grow them at other than body temperature. 

In my own opinion there is no such thing as a microorganism that 
cannot cause trouble. When you look at a microorganism to use as 
tracer, or something of that sort, I think you have to keep that in 
mind. If you get the right concentration at the right place, at the 
right time, and in the right person, something is going to happen. 
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Now, Serratia marce&cerw, as has been mentioned before, has been 
used for a long time. It has been recognized, as was mentioned earlier, 
from prebiblical times. And again, the reason was because of the color 
of most of the strains that were detected. If I had my choice, I would 
never use this organism or expose anyone to it at any time. That is my 
own opinion. I consider there is some risk here. Certainly, for the 
future this has to be considered, whether for defensive work, or any- 
thing else because there is some chance that somebody can get hurt. 
Many of the strains that have been found in people that are ill, are 
not treatable, thev simply do not respond to antibiotics. 

You can also find this organism, by the way, in sewage as well as 
in water. You can find it in the normal gut contents of some people 
who are not ill ; we find it frequently in the urinary tract where it 
causes serious difficulty in some people. Generally speaking, the infec- 
tions that are detected are in people who have been eatheterized m 
hospitals, There is a fair percentage of association between catheteriza- 
tion and infection with that particular organism. 

That is all I have. 

Senator Schweiker. Thank you very much, Dr. Connell. Dr. 
Meselson? 

Dr. Mesei.sox. Thank you very much. I am Matthew Meselson. 
chairman of the Department of Biochemistry and Molecular Biology 
at Harvard University. 

Regarding the properties of Serratia marceseens, there is little that 
I can add to the testimony of the previous witnesses. Generally— as 
they have also indicated— I would support their views that any organ- 
ism dispersed as an aerosol over a human population can lead to 
trouble. Often our knowledge of the disease potential of an organism 
is based on cases in which the aerosol route is not the primary route, 
and that leads us to have confidence that some organisms are not very 
hazardous. However, the situation can be quite different if the organ- 
ism is in aerosol form. An example is anthrax, which is a common soil 
bacterium. We do not commonly come down with anthrax infections. 
But, if there is exposure to aerosolized anthrax spores, it can be very 
serious. Fortunately, in nature one seldopi encounters high concentra- 
l ions of aerosol particles small enough to penet rate beyond the outer de- 
fenses of the respiratory system into the more susceptible and vulner- 
able alveoli deep in the lungs. 

Another consideration regarding possible hazards in dispensing 
aerosols of microorganisms is that in the general population there are 
individuals who may be on antibiotic therapy, suppressing their nat- 
ural population of microorganisms and therefore allowing an avail- 
able niche for invasion by foreign organisms. There are also other 
specialty sensitive members of the general human population. 

Specifically regarding the use of Serratia marceseens as a marker 
for the study of airborne infections by the military, it seems to me that 
it was unnecessary. I believe that the total amount of knowledge that 
has resulted from that type of simulation in order to learn about possi- 
ble vulnerability to BW attack is very meager. 

But now, in any event, one hopes that our country — and other coun- 
tries — are in a quite ditferent environment regarding biological war- 
fare. Under President Nixon in 1960 and early 1970 the United States 
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unilaterally declared it would give up all preparations for biological 
warfare of any kind against man, crops, plants, and animals. And 
subsequently in (lie form of the Biological Warfare Convention of 
1972, a treaty came into being which binds all parties to not engage in 
production, development, transfer, and acquisition of biological weap- 
ons or their delivery vehicles. 

This puts the United States in a different posture from the one that 
existed in the 1940s and 1950's. What I have in mind here is the ab- 
sence of a need for classification. If there is general openness, the 
public interest side is weighed more heavily than if there is classifica- 
tion and secrecy. In some cases this may lead to more complexity in 
reaching decisions, but it is a broad general principle to which we as 
a Nation are dedicated. 

Our new national policy, by removing classification can make it far 
less likely that there will be serious mis-use of the science of microbi- 
ology. One might ask. what provisions can be made to reduce classifica- 
tion. I would cite a particularly relevant study which was done by the 
President's Scientific Advisory Committee in 1970, just after the 
United States had changed its policy, following President Xixon ? s two 
announcements. This study was done by a committee under the chair- 
manship of Dr. Ivan Bennett, now of the New York University School 
of Medicine. The panel studied various aspects of U.S. biological de- 
fense programs and other biological areas to see whether classification 
was needed. They found in nearly every area that there was no need 
for classification. The panel concluded that there was no need for secret 
biological laboratories or secret biological experimentation. 

Whether or not that study has led to any explicit Government polic 
declaration regarding nonclassification of biological research, I am n 
aware. It may well be that there is still a need for explicit guidelin 
on the nonclassification of biological research. I am sure such a poli 
would be a useful one as insurance against misapplications. 

I would like, if I mav, to diverge from this to a related subject, the 
legality of working with biological organisms in order to produce 
weapons. That has been prohibited by the Biological Warfare Con- 
vention, and it is renounced by U.S. unilateral policy. But oddly 
enough, the prohibition may not apply to individual U.S. citizens. 
The Biological Weapons Convention of 1972, to which the United 
States is a partv. stipulates in article TV that each state party to the 
convention shall in accordance with its own constitutional processes 
take any necessary measures to prohibit and prevent the development, 
production, acquisition, or retention, stockpiling of weapons and means 
of delivery specified bv article I of the convention within the terri- 
tories of the states under its jurisdiction or control. 

Several parties to that treaty have now done so. The British Govern- 
ment has enacted the Biological Weapons Act of 1974 which provides 
as a maximum penalty life imprisonment for any individual under the 
jurisdiction of the United Kingdom who engages in these prohibited 
acts. 

Such legislation was submitted to our Congress in 1970, but for 
reasons with which I am not familiar, no such legislation has been 
enacted. I assume there will be no great objection to it since our country 
is party to the treaty. By enacting such legislation we would be fulfill- 
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big our national obligation under article IV of the Biological War- 
fare Convention. 

So, to summarize I would say first that there can be serious hazards 
in releasing live microorganisms in aerosol form over human 
populations. 

Second, such misapplication of microbiology and other misappli- 
cations could be inhibited by eliminating secrecy in the conduct of 
microbiological research. 

And third, some additional protection against misapplication of 
biological technology could be achieved by enactment of a domestic 
law under the provisions of the Biological Warfare Convention. 

Senator Schwkiker. Thank you very much. Dr. Mcselson. 

Xow, let me address some questions to the panel. I realize that in 
some cases you may have touched on some of these general questions 
in your statements. I will give each person an opportunity to answer 
the questitons for the record and summarize a little bit what his in- 
dividual response is. 

If the U.S. Government is to do some kind of defensive biological 
research — it is clearly not going to be called offensive research and 
I understand there is some relationship between defensive and offen- 
sive — what kind of protection would you recommend that Congress 
enact bv statute, or earrv out otherwise, for the protection of the popu- 
lation?* 

T realize that some of you have already touched on that question. It 
would be helpful if you could come up with a brief summary of your 
positions for the record. 

Dr. Weitzmw. Well, let us just consider immunizations as an ex- 
ample. Immunizations, which have been developed pretty highly, still 
have multiple problems, as was evidenced with the swine flu. The prob- 
lem with immunizations are the side effects many times, which yon 
cannot predict. So, even in a defensive, pure kind of research like 
immunization, thett; arc individual dangers and risks to the individ- 
uals involved. 

So, first and foremost, it aeeitts to me, that the problem of informed 
consent has to be worked out, and that includes the military popula- 
tion, as well. There have been some indications, where have been some 
communications that the Army no longer uses civilian populations and 
they indicate that may solve the problem. But even if the military 
population is used, they have to be used with informed consent, with- 
out coercion : that has to be the primary principle. 

Alon^ the issue that Dr. Meselson raised I would like to second his 
suggestion that the more open and public these kinds of programs are, 
the more feedback there would be from scientific-medical communit ies 
the less likely it is— there is no absolute guarantee — the less likely it is 
that serious problems would arise. 

So, I would say that would be my feeling about the kinds of regula- 
tions and safeguards you would want for any kind of defensive re- 
search, that people outside the Defense Department and outside the 
U.S. Army would be involved and carrying out programs, not neces- 
sarily as consultants. 

Senator Scitwkiker. Dr. Joseph ? 

Dr. Joseph. I certainly agree with the comments that have just been 
made. I recognize there is need for some defensive research; certainly 
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the development of vaccines that resulted from defensive kinds of re- 
search have been useful and helpful. But I think to protect the public 
against what we now have been made aware of, there is need, certainly, 
for use of unclassified kinds of research. Certainly public awareness 
has pointed out that is absolutely essential, and informed consent is 
a necessity. 

Senator S< hwkiker. Dr. Connell I 

Dr. Connkll. On this matter of immunization, which a lot of peo- 
ple take as the end of all problems, I would like to |>oint out that it is 
possible to make your own organism which could not be immunized 
against. If the opposition does this and you immunize against stand- 
ard strains, you are not immunizing people at all. So, it is a very lim- 
ited factor; you can use it just against organisms that you have, that 
you understand, that you may have generated, as a matter of fact. 
Hul to depend 01) it as the absolute does not work. 

1 think the other thing that I would discuss here is publicity. It seems 
to me that there is a very important need here to somehow or other 
through publicity bring the people, the American people in this case, 
away from the basic fear that they have against infection and infec- 
tious diseases. For instance, we have atomic explosions of the military 
type, and we have other atomic explosives, and these certainly have an 
impact. But when you are talking about biological warfare you are 
talking about something that seems to me to bring a lot more fear into 
the minds of the people than the others do. I think there is a way 
around that and it would take a lot of publicity and declassification, to 
do it. 

Senator Sciiwkikkh. I do not disagree with you, but living in the 
city that had the "Legionnaires" disease, and having seen the fear and 
paranoia it caused — and the "Legionnaires" disease was obviously just 
an unknown infection — I think that may be that sort of fear is in- 
herent in disease, period. It doesn't seem to be limited to BW, though 
fear of BW mav make the scare and dread worse. Still, for a while last 
suinnier our city of Philadelphia was greatly disturbed, actually 
gripped by a sort of hysteria. Hotel bookings dropped to nothing; the 
hotel went bankrupt and never recovered. So. this fear can arise with 
any infectious disease, quite apart from BW. As you point out. our 
particular horror of biological weapons, the consequences of a BW 
accident, or anything related to the BW program may actually be an 
outgrowth of our basic dread of infectious diseases. 

Let me ask you. Dr. Connell, what your feelings are al>out the need 
for informed consent or other forms of protection for human subjects 
in this area of defensive testing. 

Dr. Connell. Informed consent is a necessity in this kind of matter. 
If these agents are going to be used for test purposes, it seems to me 
highly unethical to expose people to them without their prior knowl- 
edge and consent. 

Senator Sen wetker. Dr. Meselson? 

Dr. Meselson. At the risk of repeating myself a little bit I will 
repeal that I think nonelassification, openness, is the best guarantee of 
all. In order to insure that, we may need some policy more explicit 
than we now have, whether that be legislative, or by Executive order, 
I do not know. But, as I said, I am not aware of any explicit national 
policy statement about classification and nonelassification of biological 
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research. If there are areas in which it is necessary to conduct con- 
tinued classified work, I feel very strongly that such area does not in- 
clude the development of new candidates, micro-organisms. I see no 
reason whatsoever for that kind of research, not even a defensive 
need. 

It seems to me the argument that the enemy might have an organism 
against which we have no defense is first* of all outdated. Nature 
has produced quite a number of such organisms which could indeed be 
used. Our society, and indeed all societies are vulnerable to the spread 
of infection. The fact that it has not been done says something about 
what its evaluation is about military effect i\ eness and moral and 
political acceptability. The reason we do not have biological warfare 
is not the absence of organisms because nature lias provided them in 
abundance. 

Furthermore, even the argument that we ought to know what 
organisms can be developed, so that we can defend ourselves against 
specific ones, I think is not a good argument because there are so many 
organisms that an agent -by-agent defense is almost out of the question. 

Besides that, there is the argument not for trying to develop all 
possible organisms ourselves, but for conducting an effective intelli- 
gence operation to make sure if there is a chance of anybody doing 
such things — and I am not aware that anybody is doing this^— but if 
such activity were going on, we would have a chance of detecting them, 
principally in order to apply a moral and political deterrent, and other 
kinds of deterrents. 

Senator Sciiweiker. You say it is impossible to develop any kind of 
defense? 

Dr. Meselson. Pardon me, I could not hear the question. 

Senator Sciiweiker. You say it is impossible to develop adequate 
defenses to protect the public against a BW attack, because of the wide 
variety of possible agents or other factors \ 

Dr. Mi;si •.!>■.. n. Xo, I am saying it is impossible to develop certain 
kinds of specific defenses. It depends on how many people you want 
to protect. If it is just a small number of military personnel, it is 
much easier than protecting a whole city. If you want to protect a city, 
the procedures are not going to be anything like 100 percent effective, 
and they are largely identical to those that you need for proper public 
health survei^ance, anyway, the availability of medical care, anti- 
biotics, diagnostic technique-. 

I see no military justification for the development of new organisms. 
W« do need continued study of new organisms, but that is a need that 
is great in the field of public health protection anyway. There is no 
need for any classified military program for that kind of research. 

As far as the threat to ourselves and our institutions from mis- 
applications of biology, I would like to add a postscript. I think by 
renouncing biological warfare, and by increasing the domain of non- 
classification we gain important protection. 

I have some concern about the more distant future of biology and 
biochemistry. These fields are progressing at a very rapid rate. As 
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time goes on, ovor decades, we will know a great deal about life proc- 
esses and we will have the capability to manipulate them. There is no 
way to keep that from happening. I would argue strongly that this 
particular area of knowledge ought to be kept on a completely open 
and nonclassified level, to guard against misapplications of the revolu- 
tionary advances that surely lie ahead — not only involving micro- 
organisms, but involving al[ aspects of living processes, including 
neurobiology. 

The principle of nonclassification has an importance that goes be- 
yond the immediate concern of today, of providing protection to insti- 
tutions and values which we value, as our knowledge of how to 
manipulate the life process deepens. 

Senator S< iiweiker. My next questions relate to the use of simu- 
lants. First, is there such a thing as a safe biological simulant? And, 
second, is there anything else that could be used, or some other mechan- 
ism, like chamber testing, that might be satisfactory for this kind of 
testing? For example, one scientist has suggested an algae organism 
might be safe to use. I would like to hear if there is a safe simulant, 
and if the algae group is a good suggestion. What is your reaction. 
Dr. Weitzman ? 

Dr. Weitzmax. Well, I think the answer to the first part of the 
question is, no, there is on safe simulant. That particular statement 
was actually in the Army report where they admitted there is no ideal 
simulant. And the reason that is. T think, the more we learn about 
interactions of micro-organisms and human hosts, the more we realize 
that almost any organism can do anything, given the proper condition, 
or the improper condition, as the case is. 

And again, realizing that in large cities in particular we are dealing 
with a heterogeneous population, there are all kinds of problems, on 
the one hand ; on the other hand, you are dealing with a unique, or at 
least unexplored method of exposing them to bacteria and there is 
really no way to protect them. That would be true of the algae. Maybe 
the algae in 1077 seems to be harmless, and I know of no disease that 
is caused by algae. But on the other hand, we do not have the type of 
experience that would allow us to say that exposing people to algae 
in some significant number might not cause disease. 

So, I think we are really caught in a bind if people keep thinking 
that way and are looking for a simulant, that we keep coming back to 
the same answer, that any organism, given the proper alterations, 
different methods of exposing people to them. Certainly, if anyone 
asked my informed consent to almost anything they could think of. my 
answer would be, no, especially to algae. 

Senator Sciiwkikkr. What about an organism that would not sur- 
vive or reproduce at body temperature, would that qualify a c c afe or 
as a better choice for a simulant? I am not a microbiologist, T have to 
rely on you gentlemen's expertise. Rut organisms that would not live 
at body temperature, would those be suitable for use as simulants, 
or not I 

Dr. Weitzmax. Well, people have been interested in those types of 
organisms, and there have been experiments done on viruses, where 
they will not multiply at body temperature. The problem again here is 
that genetic changes would occur in the bacteria spontaneously, and 
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here again is an area of speculation. If you are talking about very 
large numbers of bacteria there may be spontaneous mutation, and 
suddenly the bacteria can grow at body temperature. I mean, if you are 
talking about really temperature-sensitive micro-organisms, there is a 
rate that is pretty high. One-in-a-million bacteria might easily revert 
to an organism that can grow at IkxIv temperature. So. I do not depend 
on that type of genetic characteristics, there is too much of instability 
in micro-organisms to feel confident that there is a nonpathogenic 
condition. 

Senator Sciiwkikkr. Thank you. Dr. Joseph i 

Dr. Joski'ii. I personally do not know of any safe simulant that we 
could use. When you are talking about aerosolizing an organism we 
are getting down to a very, very small particle size that may get deep 
into the lungs, and this creates a di He rent kind of problem than the 
normal organism would by contact, by exposure through some other 
mechanism. So, the size of the particles used as a simulant is very 
critical ; they normally pass the clearance mechanisms in the body, 
they are not the type that is deposited in the nose or throat — those 
have already been mentioned, and they are very important considera- 
tions. In the population that is going to be exposed you are going to 
have individuals who are debilitated in one way or another, where 
their defense mechanisms may be compromised; so, there is always a 
risk to that segment of the population. 

In regard to the use of algae, I do not know what the effect would 
be on the individual who has his defense mechanism altered in some 
way. 

In the use of temperatre sensitive kinds of mutants, again, we do 
not know the risk of changing back the mutation of the organism, 
which has a I read v been mentioned. 

In regard to the direct disease process, as sensitizing an individual, 
there are all kinds of conditions we are not clear on about these orga- 
nisms. This may be a component of invasion in producing disease. So, 
I know of no safe substitute. 

Senator Sciiwkikkr. Dr. Oonnell? 

Dr. Con nell. In my opinion there is no such thing as a safe simu- 
lant. You can modify any organism that can grow and retain it in your 
lungs or by ingest ing by aerosol. If the part icles are too large, they can 
not taken in; if they are too small, they are not taken in; but there is 
a range, and that is easily done in the laboratory where you can make 
it possible for a number of people to retain these things. That is an 
unusual route, and there is no telling what to expect. 

Another example, 1 think, that is a little farther out, is the recogni- 
tion that there is no reason to believe that simulants cannot be sub- 
jected to processes, and you will come up with some kind of organism 
that does not exist today. It might still look like a simulant, but it can 
have other characterises. Tliimrs can be done in the laboratory today 
like this, and they have happened in the normal body. 

As far as algae is concerned, I do not know of any pathogenic algae, 
but I think the answer to that w time and study; ~( > years from now 
we may know something about this area. At the present time, I do not 
think there are any known pathogenic algae. 

Where body temperature is concerned, there are some interesting 
problems. We have a strain of organism called bacillus stcarothei*mo- 
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philus, which is deliberately used in the food industry, the pharmaceu- 
tical industry, and other kinds of testing industries because of its un- 
usually high heat resistance, which is way above any known virus and 
considerably above most vegetative bacteria and spore forms. In the 
typical culture of that organism you find a range of these tilings that 
will grow now only at 50 degrees centrigrade, but at 37 degrees, too. 
These are not known pathogens today, out under the right circum- 
stances they may be. 
Senator Schweiker. Dr. Meselson ? 

Dr. Meselson. I agree with the other statements, I know of no com- 
pletely safe simulant. 

Senator Schweiker. Dr. Meselson, I did not ask this before and I 
should have — the Army also used glass beads, zinc sulfide particles, 
and so forth in open-air testing. Are the^e things safe ? 

Dr. Meselson. I was talking about live micro-organisms. 

Senator Schweiker. I switched gears a minute. 

Dr. Meselsox. Well, take zinc sulfide. Zinc sulfide could be detected 
by its fluorescence, and it was used as a simulant in tests by the mili- 
tary in Los Angeles and several other cases. No known illness resulted 
from it. Nevertheless, I would still say that exposing a large popula- 
tion of very diverse people, that even nonbiologic simulants should be 
.avoided: but I cannot pose as an expert about those. Regarding the 
biological ones, I am convinced that there is none now known to be 
safe. 

But beyond that I see no reason for conducting such tests. All of 

the many tests that have been done, to my knowledge, have not in- 
creased our security by one iota so far as I am aware. No measures 
have been taken that seriously would increase our security as a result 
of knowledge gained from these simulation tests. I think they were 
idle exercises. 

So, my answer to your question is to say that testing of gas masks 
and other protective equipment can be done in containment chambers. 
But as to the dissemination of particles of any kind over a large pop- 
ulation, I see no sense in doing that — there is no need. 

Senator Schwftkkr. Dr. Weitzman. in vour statement you men- 
tioned the DOD CBW program report published in the Congressional 
Record of April fi, 1977. I wonder whether any material included in 
that report gave you any cause for concern or alarm. Can you tell 
from the report whether the current program poses any public health 
risks? 

Dr. Weitzman. I am not sure I understand your question. 

Senator Schweiker. I gathered from your testimony that you 
looked over the Department of Defense report that was put in the 
Record this year, April 6, 1977, describing the present CBW program. 
My question is. did anv of the material that you saw there give you 
any cause for alarm, that any of the projects might entail a risk to 
public health. Do you think this committee should T)e concerned about 
anvthingyou saw in the April C> report? 

t>r. Weitzman. Well, first of all, the report was somewhat unclear, 
there wore B lot of generalities. There was nothing very specific men- 
tioned about exactly what was going on. However, what did cause 
concern was the fact that things were still going on. And one of the 
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questions. I think, we would all like answered is, what are the specifics 
because it is really impossible to evaluate, given the information that 
was in the Congressional Record at this point. Hut it sec ins, then, they 
are expecting al>out $1S million a year to do specific biological work, 
defensive research. Some of that seems quite in line and important, 
that is theoretical analyses we are trying to develop; means to detect 
aerosolization clouds. On the surface that seems fine unless they use 
that to put up their own aerosolization to see how the detection system 
works. 

It was unclear exactly what experiments were going on using human 
subjects, but there is evidence that is going on, in this report. 

So, outside the general feeling that it is wonwsome that $18 million 
is being spent and it is unclear what it is being spent on — it would 
l>e nice, you know, to know exactly what is going on, the exact types 
of experiments that are being conducted. 

I think that is exactly what we are all talking about, about declassi- 
fication, and these things might not even be classified, they are just not 
made public. You know, the Army is just not publicizing it. 

Senator Schweiker. Thank you. Dr. Joseph, I gather from your 
testimony on that it is often not possible to determine the source of 
infection when organisms are dispersed in the air, for example. You 
gave some verv good specific background information on what was 
learned about at different points in time. Of course, it is virtually 
impossible to determine the source of the SM which led to those in- 
fections in San Francisco now. But if we had been alerted to the dan- 
ger then back in San Francisco, could we have determined the source ? 
Once the disease was discovered, would it have been possible to locate 
the source. Dr. Joseph | 

Dr. Joseimt. That may have been, but it would be quite difficult pri- 
marilv because of what we know now about the distribution of the 
organism ; there are no common factors. I imagine it might have been 
possible, had we had better epidemiological information, to incrimi- 
nate the source. I cannot be more specific. 

Senator Schweiker. What do you think of the proposal in the 
House of Representatives that before any exposure to subjects in a 
populated area to open-air testing, local civilian or public health offi- 
cials must be informed ? What is your reaction to that ? 

Dr. Joseph. Well, I think that certainly should be done. I think 
that is a major responsibility for State and local health departments, 
and I think they should be informed of this kind of testing that is 
essential. 

Senator Schweiker. Dr. Connell, drawing upon your background 
and looking in retrospect at the San Francisco situation, what do you 
think we might do differently in the future to avoid this kind of thing? 
In other words, forgetting use of the specific SM organism which is 
now known to be pathogenic, what other safeguards should we be 
looking at to avoid a recurrence of the sort of thing that happened in 
San Francisco? 

Dr. Coxxfll. Well, it seems to me that a lot of static resulted from 
that effort. To me it seems the most simple tiling to rlo would be to 
avoid this kind of thing in the future; there must be better ways of 
doing that. Now, there are enclosures of all sorts that are avail- 
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able, that can be built, rooms that are germ proof, if one wants 
to call it that. It is entirely possible to use testing equipment, recovery 
equipment that will give you very good information as to distribution, 
depending on the volume, for instance, and the concentration of what 
you are using. That kind of thing is not difficult to do, as compared 
to exposing a lot of people to an organism that might have a potential 
impact on them. 

Senator Schwetker. Dr. Meselson, you raised the basic issue of 
what the defense policy of our country is in the biological welfare area 
of course, our immediate concern in this subcommittee today relates to 
our responsibility for the protection of human subjects of research. 
We have to obviously, focus on that. The other issues, the broader and 
deeper defense policy questions, affect committees other than our own. 

With that in mind, would the Commission on the Protection of 
Human Subjects of Biomedical and Behavioral Research be a logical 
place to trigger, or write into the law, appropriate protections and 
safeguards for those who might be exposed to this sort of testing? 
Or could yon suggest some other way? 

That is the larger issue which has been raised here: How will we 
protect our people, not knowing exactly what the policy of the new 
administration is? Is the panel on human subjects of Bio-medical 
Research the best mechanism we have, or can you suggest some others? 

Dr. Meselsox. Are you talking about outdoor testing? 

Senator Sctiwefker. I am talking about almost any kind of testing 
that the militarv services may be doing. Outdoor testing, yes; but also, 
any other kind of testing which could expose people to some risk. 
It seems to me we have to write some protection here for almost any 
kind of testing, not knowing what our testing policy will be in the 
future. 

Dr. Meselsox. Obviouslv. one of the more potent restraints would 
be tlie requirement for informed consent, that would totally rule out 
any larger-scale testing. 

Senator Sciiweiker. There is still some concern about the possibility 
of outdoor testing, particularly on military bases. The Armv has 
the right to test on military bases, and yet, obviously, that could well 
be outdoors. That does not necessarily mean thnt only the military base 
is involved since there may be a problem of containment. How do 
we get a handle on this? 

Dr. Meselsox. I nm not very familiar with the legislation proposed 
in the House of Representntives. If it would require merely the ap- 
proval of public health officials in order to conduct outdoor tests. I 
would be concerned that such legislation would act to undercut the 
Biological Weapons Convention. 

Ae far as I know, it is our policy not to do snrh tests any more. 
If that is not our policy, it ought to be stated very explicitly, so we 
know what we an 4 talking about. 

Senator Schwktker. It depends, if I understand the policy, and 
I believe it is not very clear, on whether you are talking about doing 
offensive or defensive work. 

T agree tlvtt there i* quite a direct relationship between defensive 
work and offensive work, and one could be a subterfuge for the other. 
This is where the policy may not be very clear. 
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Dr. Meselsox. By such tests, I mean tests involving individuals 
whose informed consent is not available. My understanding is that our 
present policy is not to conduct any such tests, and I know of no 
militarv justification for conducting such tests under our current na- 
tional policy, which is a purely defensive policy. 

So I would think that anything that would seem to enable one to 
conduct such tests would have the effect of undermining internat ional 
confidence in and adherence to the treaty. 

I think the real issue is not whether we will have effective defenses 
for the civilian populations because I do not think we can ever have 
such defenses beyond good public health and medical provisions which 
are needed quite aside from the military considerations. Otherwise, 
the best strategy against the use of biological weapons is to prevent 
others from contemplating it. to not pioneer the technology ourselves, 
and to make sure that there are strong political, moral, and legal, 
deterrents. 

I was very disappointed to learn that a microbiological aerosol was 
distributed in the New York subway by an employee of the Central 
Intelligence Agency only a few years ago. 

I would have thought that this kind of activity would generate no 
useful information for us, and could only set the worse possible ex- 
ample for others. 

So I would hate to see any legislation that would seem to do any- 
thing other than confirm a State of total compliance with our policy 
in not conducting research in this area, and that means no tests what- 
ever, over unsuspecting populations. 

Se nator Schwxiker. All right. 

1 want to thank the panel very much for appearing here today. Tl' 
someone wants to make an additional remark or statement at this 
point, please feel free to do so. Since I have been asking all the ques- 
tions, I may have missed something, so if there is any area that I 
knowing what we are talking about here, and therefore we cannot 
to do so. 

Dr. Cox xell. Referring to one of your earlier questions about these 
report, there is a whole list of classified projects in one of these books 
that simply cannot be interpreted. There is no way in the world of 
knowing what we are talking about here, and therefore you cannot 
diseuss them very well. They are listed as classified. 

Senator Sciiweiker. We have a problem there, because there is a 
classified study and an unclassified study, and, of course, this com- 
mittee cannot declassify material at this point. Some material is elassi 
fied, and we may not have all of the information ourselves at this 
poi'>t, since these reports are compilations of other report,-. 

You raise a very good point. I do not know if I can add anything to 
clarify further what is in the report you have, since this is an open 
hearing. I would be glad to follow us in some way if we ean do so 
without violating security rest rietions. 

By the same token, there may well be good reason to have the ma- 
terial you refer to declassified. That may be one result of thi> hearing, 
to get more information out in the open. There is no question that 
through our efforts we were able to get this first report out in unclassi- 



282 



fied form. Most of it had been classified for many, many years, and I 
saw no reason for it to be classified. 

I have to give the Army a lot of credit, because they did bite the 
bullet and pull out a lot of material for this report, They came up with 
what is probably the most comprehensive report that any government 
has ever given out on its own efforts in this area. 

So while I have been critical, I also want to be complimentary, be- 
cause I think we did achieve something that had not been done before 
by making this information public. I think it may well mean we should 
be doing some more in this area, and be doing it on a regular basis. 

Dr. Weitzman. I would just like to kind of suggest, to kind of con- 
struct an experiment that could conceivably be going on. and perhaps 
not even be called biological warfare per sc. or biological warefare re- 
search per se, but which mi<rht have these kinds of ramificat ions. 

That is, it would certainly be within the realm of the Army's bound- 
aries, biological research type of work, to experiment with live 
vaccines, and these would be live viruses, that supposedly were non- 
pathogenic, and could be iniected into troops, and live vaccines are 
well accepted in the community, and used, but this is just following up 
one of your questions, in which you were kind of pushing us to suggest 
what further things could be done. 

The gross type of testing that no one seems to be doing any more, 
namely spraying bugs over a city, that is not going on, but what else 
might be going on that could be dangerous? So this is just an example 
of something that might be, and I think that the kind of answers that 
people have been giving today could also direct itself toward that type 
of program which has potential danger, and it may not be as non- 
pathogenic as originally hoped. 

I think the answer to that type of thing again rests in several major 
points that have been made. One is this problem with informed con- 
sent. I do not think you have to stop there. 

I worry about that problem, particularly in the military, that is, if 
a sergeant asks his platoon does anyone not want to receive this vac- 
cine, that might be considered informed consent if no one objects. 

So I think in the military one might have additional problems. To 
safeguard this there is this question about consultation to overlook 
the work going on, I am concerned about this, not only because of 
classified projects, but also ambiguities, in the Department of Defense 
report about how exactly they are spending their budget on this. 

Senator Schweiker. One of our limitations in this committee which 
should be mentioned is that we basically do not have primary jurisdic- 
tion in the area of biological warfare policy. Perhaps I did not make 
that clear enough in the beginning. 

The broader subject of defense testing would come under the juris- 
diction of the House and Senate Armed Services Committees. That is 
why some of the basic questions Dr. Meselson asked do not directly 
relate to us as a committee, but do relate to us as individual Senators in 
our review of Government policy. 

Our role here in the health subcommittee is to deal with the public 
health aspects and protection human subjects aspects of the testing 
program. We have to come at it this way because this is our primary 
responsibility, and that is why these hearings have been framed it in 
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terms of the need for legislation in the area of protection or human 
subjects — legislation of the type that Senator Kennedy originally 
authored, which would tie in to the provision of some basic safeguards. 

But, as you point out. Dr. Weitzman, there is some danger of im- 
plicit consent when any sort of testing goes on in the military, even 
vaccine testing. I cannot disagree on that point. I think we have to look 
into that problem as we review new legislative proposals. 

Part of our problem is we are seeing just a portion of this area and 
not the whole testing picture. We are a little bit limited in terms of 
what the committee can do without working in conjunction with 
another committee. 

Dr. Joseph. One final comment. T would like to follow up on the 
statement about informed consent. I think this is a problem area. 

I think in the kind of work the military are doing there is an oppor- 
tunity for thorough informed consent, and quite often it is uninformed 
approval by not giving complete details of the risks to which they are 
exposed, possible complications of participation. 

So informed consent, designed informed consent, has been a major 
concern of many groups. 

Another aspect of the research, biomedical research on human sub- 
jects, is that there is an associated hazard to the community when these 
kinds of experiments are conducted on military installations, on mili- 
tary personnel. They certainly get out in the community. They may be 
carriers out in the community. They may not be ill individuals. There 
is always that component. 

There is the need to know, the local health, or State health agency 
needs to know what is going on within their boundaries. I hope t\w 
pattern will be developed for recombinant DNA research by the com- 
mittee to keep the community informed of what is going on. 

What is going to take place within the boundaries is an important 
way to deal with this kind of research. 

[The prepared statements of Dr. Weitzman and Dr. Joseph 
follows :] 
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, and Scientific Research of the Human Resources Committee on 

0 May 23, 1977 by Stephen Weitzman, M.D. , Assistant Professor of 

Microbiology, State University of New York at Stony Brook. 

& 

§ ****** 
• 

uj 1 am pleased to be given the opportunity to testify today on a very important 

5 subject involving biological warfare research in this country. I have carefully 

g studied the two-volume, unclassified Army report dated February 24, 1977 entitled, 

2 "U.S. Army Activity in the U.S. Biological Warfare Programs". I will use this as 

• ay main source to comment on the history, nature and extent of production and 
j" testing of biological simulants and pathogens. 

5 

Before starting, 1 would like to present my credentials in this field. I 

5 received my M.D. degree from New York University Medical School in 1969. After 

«J three years of clinical training at Montefiore Hospital and Medical Center in 

z the Bronx, New York, I became a Diplomate of the American Board of Internal 

° Medicine. Following two additional years of clinical and laboratory experience, 

• I was certified by the American Board of Medicine in the subspecialty of 

52 Infectious Disease. In 1975 I was appointed to the Department of Microbiology 

y as an Assistant Professor. I am the principal investigator on a grant from the 

^ National Science Foundation to study problems in immunology, the course director 

« for the Microbiology course at the Stony Brook Medical School, and Infectious 

k Disease Consultant at the Northport V.A. Hospital in Long Island. In addition, 

< I have published a number of articles in both the scientific and infectious dis- 

x ease journals, 
o 

8 

m Reviewing the Army report leads to a consideration of two points. The first 

• raises questions about the morality and safety of several large-scale tests that 
w the Army conducted on civilian populations without informed consent. The second 

0 point involves an examination of the military and political limitations and 

£ problems inherent in pursuing biological warfare research. Finally, I would like 

S to make several proposals which hopefully would prevent any past difficulties 

tc from recurring. 
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The most disturbing aspects of the Army's biological warfare program, 
1950-1969, concerns the cpen-alr tests conducted on a number of U.S. cities 
between 1950 and 1966. In particular, the San Francisco test has received 
a lot of attention in the press since it first appeared in the Long Island 
newspaper, NEW SPAY on November 21, 1976. In addition, the Army report spends 
11 pages defending this test (II-E-1 to II-E-5, and F-l to I-F-2). (Note: 
all numbers in parenthesis refer to pages in the 2/24/7 7 Army report). Since 
the San Francisco open-air test seems to be the center of some controversy, 
I would like to discuss it in some detail and use it as a model for examining 
a number of problems inherent in doing biological warfare research. 

In brief, the test conducted in 1950 involved exposing the city of San 
Francisco to an aerosolized live bacteria called Serratia marceecens. The 
Army's rationale for carrying out this large-scale, open air test was to in- 
crease our knowledge "related to the vulnerability of the U.S. and/or its 
personnel to biological warfare attacks both covert and overt" (E-7). The 
live bacteria Serratia nuraescens was considered a biological simulent 
"defined as living micro-organisms, not normally capable of causing infection — " 
(E-6). There are three main objections to be raised at this point: 

1) Our understanding of a biological simulant, that is, a live. bacteria 
that does not produce disease, is based on our past experiences with that agent 
under certain definite conditions . If these conditions change, the bacteria 
can cause disease. There are at least two components to these conditions: 
One is the number of bacteria and the second is the state of health of the people 
exposed. Early studies revealed that exposure of a healthy person to a low 
number of Serratia marceecen3 (1000-10,000 bacteria) never led to infections. 
What was not known was whether exposure to large numbers of Serratia marceecene 
(10-100 million bacteria) could cause infection; nor what the response of a 
sick person would be to Serratia. Since these tests were carried out it has 
been learned that an increase in the number of Serratia maroesoens can cause 
disease in a healthy person and that Serratia marce8aena can cause serious dis- 
ease in sick people (see pages F-3, II-E-3, F-4). In fact, most major hospitals 
today have recurring problems with Serratia marceeaen8 infections in hospitalized 
sick patients. While it is true that in 1950 the scientific and medical pro- 
fessions were unaware of these facts, the main point to learn is that experience 
gained in controlled, experimental laboratory situations cannot be assumed to be 
applicable to large-scale tests on big cities. Aerosol izat ion might lead to dis- 
persion of organisms but the possibility cannot be ruled out that peculiar wind 
conditions or ventilation systems in buildings might concentrate organisms, ex- 
posing people to high doses of bacteria. In any event, these factors are beyond 
control. In addition, unlike the individual volunteers used in laboratory experi 
ments, the population of a city is quite heterogeneous. Infants, elderly persons 
people with cancer, people with chronic lung disease, etc., are all found on the 
streets in a large city and their ability to fight off infection by Serratia 
rcraesoen3 is difficult to estimate. In summary, too many uncontrolled variables 
are present to consider vulnerability testing safe, of large civilian populations 
with a biological simulant. 
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2) A major objection which has to be made of the open-air experiments, 
such as the one in San Francisco or In the New York City subways, is that they 
were carried out on people without informal consent. This action stands in 
dramatic contrast to other examples in which the Army used admirable and exemp- 
lary procedures in dealing with volunteers in Operation Whitecoat (Annex I). 

In addition, the Army took exceptional care in instituting safety procedures 
for persoanel working on projects, for insuring against accidents during trans- 
portation, and for decontamination of facilities during demilitarization. A 
real contradiction can be seen here between the Army's concern for individual 
human life and the ethical problems of human experimentation in many situations, 
and yet the disregard for many of these same values in the vulnerability tests. 

3) A question that is never really dealt with in any convincing detail 
in the Army report is the necessity for using actual cities for the open-air 
tests. It is unclear to me what additional information is gained by releasing 
bacteria in the New York City subways that cannot be gathered for example, by a 
similar experiment done In tunnels in a deserted mine. Similarly, aerosolization 
patterns could just as well have been analysed using an unpopulated area. If 
reasons existed to do the testing in actual cities, nowhere are these reasons 
explained. The only unique information that can be concluded from these tests 

is that these cities are in fact vulnerable to biological warfare attack. This 
vulnerability is so obvious that it leads to a consideration of the major point 
I would like to make. 

Since the offensive biological warfare research program was dismantled in 
1969, there would seem to be little purpose in spending time analysing actions 
taken over 20 years ago. Still, som* degree of biological warfare research con- 
tinues in the Department of Defense with a budget in 1975-76 of close to 
$18,000,000 (Congressional Record-Senate; April 6, 1977, S5701) . While this 
research emphasises "defensive research", the distinction between "offensive" 
and "defensive" is often no more than a semantic one. This was realized as early 
as 1946: "It should be emphasized that while the main objective in all these 
endeavors was to develop methods for defending ourselves against possible enemy 
use of biological warfare agents, It was necessary to investigate offensive 
possibilities in order to learn what measures could be used for defense. ... 
Accordingly, the problems of offense and defense were closely interlinked in all 
the investigations conducted" (A-5) . That biological warfare research continues 
in this and probably other countries is disturbing. This problem was noted also 
in 1946: "It is Important to note that, unlike the development of the atomic 
bomb and other secret weapons during the war, the development of agents for bio- 
logical warfare is possible in many countries, large and small, without vast 
expenditures of money or the construction of huge production facilities. It Is 
clear that the development of biological warfare could very well proceed in many 
countries, perhaps under the guise of legitimate medical or bacteriological 
research." (A-8) . In addition, I would like to quote here from a Carnegie 
Endowment report written in 1971 by Stewart Blumenfeld and Matthew Meselson. 
Although they were discussing chemical warfare, I would propose that the exact 
same arguments can be made for biological warfare. 
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" U.S. Interest in Preventing the Proliferation o f CB Weapons. 

In the context of both tactical and strategic war, it is very ouch in U.S. 
interest to preserve and strengthen the restraints that prevent chemical war- 
fare and the proliferation of chemical weapons. Today, "limited wars are 
fought with conventional weapons which individually have limited area effect, 
although such wars can be exceedingly destructive, they become 30 only wh<n 
great quantities of weapons are used. The wealth of the United States allows 
it to expend enormous quantities of conventional munitions in tactical combat. 
Very few countries even approach this capability. However, the proliferation 
of lethal chemical weapons would greatly enhance the destructive and disruptive 
capability of smaller and less wealthy nations. This is because these weapons 
have the potential of large area coverage at relatively low cost. Many of the 
types of munitions used in limited war could be filled with lethal chemicals. 
In that case, the "kill area" of light weight munitions such as mortar shells 
and rockets would be increased by a large factor. Even though troops can be 
provided with protective masks and suits, such weapons would be devastating to 
military units caught off guard and to the civilian population. In many situ- 
ations lethal chemical weapons would favor guerrilla forces. Such forces 
generally have no shortage of targets. They know the locations of ^^"ry 
installations such as base camps and support facilities. Their problem is their 
great inferiority in fire power. For anti-guerrilla forces, the reverse is 
usually true, their main tactical problem being location of the enemy. In this 
situation, any major enhancement of the area coverage of light weight weapons 
disproportionately favors less sophisticated forces operating in smaller units 
and capable of dispersing or mingling with the civilian population. Moreover, 
the proliferation of lethal chemical weapons would create greatly expanded 
opportunities for terror attacks on urban centers by small groups of men firing 
chemical rockets or mortars from the outskirts. Thus, the proliferation of 
chemical weapons would seriously reduce the military advantage that great wealth 
confers, while at the same time threatening a major increase in the violence of 
war and its toll among civilians. 

At the strategic level, the hazard of proliferation of lethal gas weapons 
is also serious. Countries not possessing nuclear weapons night well be 
tempted to acquire a population-killing capability based on nerve gas. Under 
suitably chosen meteorological conditions, a small bomber force could deliver 
enough nerve agent to kill a large proportion of persons in a major city. Al- 
though it is unlikely that a poor nation could successfully deliver chemicals 
over a wide area of a country with modem air defenses, a surprise attack on 
one or a few coastal cities would be difficult to defend against. 

Further, it should be noted that analysis and planning for the use of 
chemical weapons is likely to stimulate interest in the strategic possibilities 
of biological weapons and that the economics of anti-personnel and anti-crop 
biological weapons for threat or deterrence may seem particularly attractive 
to less wealthy nations. 
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To summarize, the proliferation of lethal chemical weapons would risk a 
major increase in the level of death and devastation in wars of all kinds. Pro- 
liferation would provide forces less wealthy and sophisticated than the Daited 
States with greatly enhanced capability for threat, harassment, and destruction. 
The acquisition of chemical weapons would stimulate interest in biological 
weapons, for the barriers against both are intertwined. The overriding objective 
of the United States in tnia area of policy should be to prevent tne prolifer- 
ation of chemical and biological weapons and to strengthen the barriers against 
their use." ( The Control of Chemical and Biological Weapons . Carnegie Endowment 
for International Peace, New York/1971, pp. 85-87). 

In summary, I have tried to establish the following points: 

1) Testing in offensive or defensive biological warfare research, and, in 
particularly large-scale, open-air testing, is unpredictable and thus, 
potentially dangerous. Unique conditions develop which are distinct 
from the usual laboratory or hospital experience. 

2) The Army acted irresponsibly in carrying out the vulnerability open-air 
tests on large urban populations in the 1950' s and 1960's. They ignored 
the ethical problem of informed consent and the potential health problem 
discussed in objection CI on page 2 of this testimony. 

3) The continuation of biological warfare research is not in the military 
interest of the United States since once the techniques are developed, 
biological warfare can be used by small countries, terrorist groups and 
individuals. The proliferation of biological warfare weaponry and tech- 
niques can only erode military advantages that the United States now has 
since biological agents are cheap to produce and can be delivered by a 
small force in a clandestine manner. 

Based on these three points, I would make the following proposals: 

1) If further biological warfare research is to be considered necessary because 
of the development of biological warfare techniques by foreign powers, then 
the work should be more strictly regulated by groups outside the Department 
of Defense than has been done in the past. These might include the Depart- 
ment of Health, Education and Welfare, Congressional Committees, and/or 
independent scientists. At a time when Federal guidelines are being 
established for regulating recombinant DMA research conducted in universities 
and industries, the same principle of providing outside checks and balances 
for Department of Defense biological warfare research would seen to be 
appropriate. 

2) Finally, and most importantly, the United States should intensify efforts 
to ban biological warfare research internationally and consider integrating 
such a policy into its strategic arms limitation treaty negotiations. 
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MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 
LABORATORIES ADMINISTRATION 

STATEMENT ON THE USE OF THE SIMULANT SERRATIA MARC ESC ENS 
IN AEROSOL STUDIES OF HUMAN POPULATION CENTERS 

My name is J. Mehsen Joseph, Ph.D., and I am Director of the 
Laboratories Administration, Maryland State Department of Health and 
Mental Hygiene, and Assistant Professor of Microbiology, University 
of Maryland, Baltimore, Maryland. 

Because of the public concern over the conduct of experiments 
by the Army in which the bacterium Serratia marcescans was used as 
an aerosol over the city of San Francisco in the early 1950* s, I wish 
to describe the early history of this bacterium, to discuss its poten- 
tial for causing disease in man, and to comment on the health hazard 
associated with the study. 

Serratia marcescens has had a long and remarkable history with 
classical accounts by historians of the appearance of "miraculous 
blood' 1 appearing on bread dating back to the siege of Tyre in Lebanon 
in 332 B.C. This remarkable manifestation struck fear in the hearts 
of the superstitious and credulous people of the Middle Ages. 
However, early in the 19th Century the phenomenon was examined in a 
scientific matter and the causative agent identified and characterized. 
Doctor Bartolomeo Bizio, a young pharmacist, was the first to observe 
reddened polenta (corn meal mush), and by a series of lengthy and 
ingenious experiments, he concluded that the red mucilaginous 
substance was the result of activity of masses of very small bodies. 
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Numerous studies of red pigmentation of foods, particularly 
bread and starchy foods, were recorded in the history of this bac- 
terium beginning in 332 B.C. and continuing through the 19th Century. 
However, during that period, reports of clinical illness among 
those who consumed these foods were extremely rare occurrences. 
Thus, the bacterium was considered to have little or no pathogenic 
potential for man. 

Since its discovery in 1823 by Bizio, Serratia marcescens 
has been recognized as a biological entity and during its early 
history was considered to be a saprophyte which was relatively 
avirulent. The organism is widely distributed in nature and is 
found naturally in water, soil and as a contaminant of food. 
As standard bacteriological techniques were developed to distinguish 
among the microorganisms closely related to Serratia* marcescens, 
investigators began to recognize non-pigmented strains of the latter. 
In 1959 the Center for Disease Control, USPHS, in Atlanta reported 
on a study in which 75 per cent of over 200 strains examined failed 
to produce pigment. Failure to recognize this fact probably 
accounted for the infrequent reports of recovery of this organism 
from infections in man. As a result of this finding, recognition 
of non-pigmented varieties of S. marcescens, combined with the exten- 
sive use of broad spectrum antibiotics among hospitalized patients, 
probably accounts for the increased frequency with which hospital - 
acquired infections by this organism are now being recognized. 
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In 1967 at the Boston City Hospital an increased incidence of 
isolations of Serratia marcescens was noted. In 1970 a study 
of the occurrence of Serratia infections at the same hospital 
revealed that non-pigmented strains of this bacterium were more 
common than the pigmented variety, and that many clinical 
bacteriology laboratories were unable to correctly identify 
these non-pigmented forms. 

Since 1913 when the first case of Serratia infection in 
man was described, isolated reports have stressed the potential 
pathogenicity of this organism for man. In 1962 the Communicable 
Disease Center pointed out the nosocomial nature 'of most Serratia 
marcescens infections. Several hospital outbreaks involving 
urinary tract infections and respiratory tract infections and 
two epidemics in nurseries for newborn infants have been described. 
Infections also have been noted to occur at the site of indwelling 
urinary and intravenous catheters and after lumbar punctures 
or peritoneal dialysis. Previous antibiotic therapy and underlying 
chronic debilitating disease may also predispose to serious Serratia 
infection. Urinary tract infection has been the most frequent 
site of Serratia infections but the epidemiology of such hospital 
outbreaks is still unclear and any attempts to determine the source 
of the organism has been unrevealing. However, most patients had 
indwelling catheterization and urinary tract abnormality. Also, 
Serratia marcescens is isolated frequently from the respiratory tract 
but these isolations are infrequently of clinical significance. 
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Hospital outbreaks of respiratory infection are usually associated 
with Serratia contamination of respiratory equipment. Associated 
clinical illness was either pneumonia, empyema, or lung abscess. 

Prior to 1960 Serratia marcescens was considered a common 
garden variety microorganism which was so benign that it was not 
capable of producing clinical illness in man in its own right. 
Because of its apparent nonpathogenic potential and its character- 
istic red pigmentation and ease of isolation, Serratia marcescens 
was commonly used as a tracer bacterium in numerous studies. 
It was intentionally spread in hospitals to study bacterial drifting 
and settling as an aid to understanding the spread of hospital 
cross-infections. Classical experiments in epidemiology were 
routinely conducted to demonstrate to students the basic principle 
of establishing the index case of infection by a microorganism. 
Aerosol ization of the test organism was used in courses in Micro- 
biology to demonstrate bacteriological air sampling techniques-. 
The organism was intentionally painted on the gums of patients to 
demonstrate its passage from the oral cavity to the blood stream 
following dental manipulation and/or extraction. This organism 
has been used also by high school students in science fair projects 
without regard to its potential pathogenicity. 

Of particular significance is the occurrence in 1958 of 
a condition referred to as "Red Diaper Syndrome" in a child born 
at the University of Wisconsin Hospital. The child was cultured 
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and found to have an overwhelming growth of the red pigmented 
Serratia marcescens in the intestinal tract. Exhaustive studies 
of the .child's family failed to reveal carriers of the organism. 
Epidemiological sleuthing uncovered the fact that the organism 
was being used at that time in a study of aerosol techniques 
in a biochemistry laboratory within the hospital and in an adjoin- 
ing building where genetic studies were being conducted. Aerosol 
spread from these sources could have accounted for the colonization 
of the intestinal tract of the infant soon after birth. Apparently 
the organism established itself in the child 1 s intestine and 
replaced the normal flora, but the child continued in excellent 
health and required almost one year of treatment to eliminate this 
bacterium. 

An experiment conducted in 1960 in a London hospital also 
aroused a great deal of concern over the use of S. marcescens as 
a tracer microorganism. In attempting to prove an hypothesis that 
Staphylococcus aureus (a bacterium associated with hospital -acquired 
infection) was spread from floor-to-floor up the elevator shaft 
by movement of elevator, the tracer organism Serratia marcescens 
was aerosolized near the elevator door on the lower floor of the 
hospital and air sampling was done on the upper floors. In time, 
S. marcescens was detected in the area around the elevator shaft 
on each floor. What was not expected was the occurrence of several 
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cases of S. marcescens necrotizing pneumonia among hospitalized 
patients presumably by aerosol transmission. Soon thereafter 
the use of S. marcescens as an indicator organism ceased in many 
countires, including the United States, 

Even though Serratia marcescens is often regarded as a 
nonpathogen, or of low virulence for healthy individuals, it is 
found occasionally in conditions where host resistance is diminished 
(postoperative patients, bum cases, diabetics, cancer patients, 
steroid therapy), or in conditions predisposing to bacterial 
infection (frequent catheterization, malformation or obstruction 
of the urinary tract). Prolonged antibiotic therapy seems to 
favor the emergence of highly antibiotic resistant strains of 
S. marcescens. Generally the bacterium is considered an "oppor- 
tunist*. It is difficult to assess how much bacterial invasion 
has contributed to the underlying disease in many cases. Its 
presence in clinical materials is more frequent than generally 
suspected because of our failure to properly identify the 
bacterium due to the false belief that it is an obligate pigment 
former. Pigmentation is demonstrable in only about 20-30 per 
cent of the strains isolated from patients. 

It should be reemphasized that infections with S. marcescens 
occur mainly irt hospitalized individuals with some underlying disease. 
The mode of transmission has not been sufficiently elucidated 
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but contaminated hands and instruments, as well as droplet 
aerosols, have been incriminated. It probably spreads like 
other hospital -acquired bacteria. Infection may or may not 
cause clinical disease, and a fatal outcome is very rare. 

At the time the simulated testing was done in San 
Francisco by the Army, Serratia marcescens was considered an 
innocuous saprophytic water organism which was nonpathogenic 
to man or animals, but was occasionally recovered from com- 
primised hospitalized patients. Since 1960, however, infections 
due to this organism have been reported with increasing frequency 
in association with urinary tract infections, pneumonia, empyema, 
lung abscess, wound infection, meningitis, septicemia and 
endocarditis. The ability of S. marcescens to cause infection 
was once thought to be limited to patients with chronic debilitating 
disorders, but it is now clear that there are many predisposing 
factors such as broad spectrum antibiotic therapy, diabetes, indwelling 
catheters, mechanical ventilation therapy and corticosteroid therapy. 
This knowledge reemphasizes the hazard in using S. marcescens as a 
tracer organism in experimental studies of aerosols and related 
experiments involving humans. 

No longer can we consider the disease potential of an organism 
simply a property in its own right, nor as an interaction of a parasite 
with a healthy host, but as a consequence of interaction with a 
comprlmised individual. Secondary invasion must also be viewed with 
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the same concern as regards primary infections because the con- 
sequences are equally hazardous and the former often result 
in prolonged hospitalization. Since it was known that a clear 
danger of S. marcescens infection existed for hospitalized and 
debilitated individuals, it is inconceivable and unconscionable 
that the organism would have been spread as an aerosol over 
unsuspecting masses of people, some of whom would have been at 
high risk. Whether or not the illnesses in which S. marcescens 
was isolated from hospitalized patients in the San Francisco 
area immediately following the testing in the early 1950 's is 
impossible to establish with certainty because of the natural 
occurrence of this agent in the hospital environment and its 
wide distribution in nature. 

Simulated environmental conditions, as well as simulated 
microorganisms, could have been employed and would have provided 
adequate information as to the airborne spread, drift, survival 
and consequent infection. Mass environmental exposure on the scale 
conducted by the Army was apparently unnecessary on its scientific 
merit and constituted an unjustifiable health hazard for a particular 
segment of the population. To rationalize the validity for the study 
would be sheer folly. 

Respectfully submitted, 

J^Mehsen^Joseph, Ph.D. 
May 20, 1977 
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Senator Sciiweiker. All right. I want to thank the panel again for 
taking time to be with us today. I know you all have very busy sched- 
ules. We may well be coming back to you on an individual basis as we 
progress on developing some legislative proposals in this area, to con- 
sult with you and iret vour opinions on specific approaches. 

The Senate Health Subcommittee will stand in adjournment until 
tomorrow morning, when we will begin a series of hearings on hospital 
cost containment. 

[Whereupon, at 11:20 a.m., the subcommittee adjourned.] 
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